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Patents. 
H. T. FISHER, 


SOLICITOR AND COUNSELOR, 


Late Examiner U.S. Patent Office. Eight years 
experience in Examining Corps. Prices moder- 
ate. Satisfaction guaranteed. Write or call for 


iculars. 05 
34 Blackstone Building, CLEVELAND, 0. 








TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 


COAL SCREENS, 
WIRE BANK RAILINGS, 
PLANT STANDS, 


FIRE PROOF LATHING, &c, 
238 Summit Street, TOLEDO, 0 








THE DANCLER 
Oil & Gasoline Vapor Torshes 


The best and most bril- 
liant and economical light 
ever got out for lighting 
machine shops, fonndries 
rolling mills, and where 
a brilliant, economical] 
light is desired. 100,000 
now in use throughout the 
.U.S. For further particu- 
gf lars address the 


Dangler Stove Mfg. Go. 
CLEVELAND. 0. (143m 








SOLE MANUFACTURERS OF THE FOLLOWING BRANDS 
CROSS-CUT SAWS: 
Silver Steel Diamond, Concave Tooth Dexter, Special 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra Quality One-Man and Narrow Cross-Cut Saws. 


ALL LUMBERMEN REQUIR# CROSS-CUT SAWS. 


USE ONLY 





Our CROSS-CUTS are acknowledged as “Incomparably the best in use,” and are. 
We are Agents for Tanite Emery Wheels and Grinding Machinery. 








VOLUME XxXI. CLEVELAND, O., JANUARY 26, 1888. NUMBER 5. 
qT > Emery Wheel Machinery. 
"RADIAL | DRILLING MACHINE | | E. C. ATKI NS & CoO. J. WENDELL “nee 
= THREE DE cS SIGNS, SIX SIZES, INDIANAPOLIS, IND. 6 MEMPHIS, TENN. soutien Laka “re Di 
Seb ecura eee CROSS-CUT, CIRCULAR, BAND AND GANG SAWS. ees 
CINCINNATI oO .U.S.A 7 FINE SAWS A SPECIALTY. Hart’s jum-Emery 





PATENTS. 


M.D. &L.L. LECCETT, 
Attorneys at PatentLaw 


Patents obtained! in ‘the United States and all 
Foreign countries. 62 


Masonic Building. CLEVELAND, O. 
KENDALL & ROBERTS’ 
Improved Hoisting Engines. 


Single and Double Geared. single or Double 
Friction Drums. Single or Double Cylinders. 
verse Link Motion or Reveise 
th or without gw Bags 





THE BEST. 





Brown & Sharpe’s Standard 


WE CARRY IN STOCK A LARGE ASSORTMENT OF 


FROM 4 TO 20 PITCH- 


Parkin & Bosworth. 
CLEVELAND and CINCINNATI. 


“the Seaivo Oreand Geer Sronandise, 
Cut Gears and Gear Cutters) #itnaces. "factories, “ico 


War ewer age Bullgere™ 


SEND FOR Ci CATALOGUE. 
E.H.JONES & CO., - General Agents 










SYKES’ 
IMPROVED 
Best Roofin the 
World. 


Suitable for all 
classes of 
Buildings. 

Easy Put On. 


Telephone 1i07. 














49 WILSHIRE BUILDING, 


SYKES IRON ROOFING CO., NILES, O. 





f= Send for Circular and Price Li ist, and mention this Paper. 


SK7.F. TEIORINTON, 


SES oxen Ny ANG 
=teel and Tron. <a cone 





223 and 226 River St., CLEVELAND, 0. 


VULCAN IRON WORKS. 
THOS. MANNING, JR. & €0., 


MANUFACTURERS OF 


STEAM ENGINES, 
Air Compressors, Pneumatic Hoists, and 
General Machinery. 

100 to 110 Merwin om CLEVELAND, 0. 












All my Iron is 
Re-Rolled and 
Box Annealed, 
well Painted on 
both sides with 
Best of Paint 
and Pure Lin- 
seed Oil, 














- CLEVELAND, OHIO, Wie HH. 
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P.L.SWORD. 
C.D.SWORD. 







JMPRoVED Brick filactipe: f 


~ (lay (RUSHERS, a 


epimers &R B 


a 


PORTABLE: 


flake Truck. 


oe mt ‘PouBiE PREss-- 


mo {Tac INE 
Bprice fl abitte * 


AUG. 24.°84 











aif nN Oftic: E & WoRKS, 
«rBessemer five, 
J¥95 Euvctio AVE, Room. 


Lleve/aie, LT. 





J. M. Schoonmaker Coke Co. 


Manufacturers and Shippers of 


Connellsville 


Capacity of Mines, 2,600 Tons Daily. 


iding Connections with all lines of Railroads. 
Office, 120 Water Street, 


Pittsburgh, Pa. 
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Fabric Fire Hose Co., 


MANUFACTUBERS OF 


Cotton Fire Hose. 


——) FOR (——— 


MILLS AND FACTORIES. 
HOSE JUMPERS. RACKS & REELS. 


af) oe 
5 Barclav Street, 
NEW YORK. 





MANUFACTURERS OF ALL 
—KINDS OF— 


HAND-CUT 


Files & Rasps 


1424 
Extra Tumpered. 


co ume Bus. 


CONDIT, FULLER & CO, 


Pic & BAR IRON. 
1\%2 WATER STREET, come} CLEVELAND, 0. { WAREHOUSE: 


Room 23 81 to 95 River St., cor. Main. 





vores 
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Steam Pumps. 
Improved Duplex Pumps 
With Patented Removable Water Cylinder. 
Special Patterns for Fire Pro- 


tection, Hydraulic Klevators 
and Heavy Service. 





The improved Dayton Cam Pump. 
For BOILER FEEDING and for PUMPING 
Ror WATE etapling Danotne trem Celis oj 
eating Apparatus. 
The Smith-Vaile Co., 
DAYTON, OHIO, 


NEW MODEL =LALT TYPE WRITER 


PRICE, $40. ENLARGED TO— 
82 CHARACTERS 
40 Styles of Type 


WEIGHT IN CASE, 











—[x— 
: y MW) SEVEN PCUNDS 
Differ ent Languages, No Ink Ribbon. 
—USED~ ininiiilinde 
NTERCHANGEABLY. FULLY WARRANTED 


The HALL is in all respects the equal of any of the other Writers. It is in 
many respects superior to any of them. Try it and see. Write 
for Catalogue and Descriptive Circulars to 


PAYNE & PRATT, Ceneral Agerts, 
117 Public Square. 63-7t CLEVELAND, OHIO, 


FREIGHT AND PASSENGER 


SLEVATORS 











‘eevee eneeeene s 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 
Office Railings, 
Elevator Enclosures, 
AND ALL KINDS OF 
Architectural Wire and tron Work. 
W. 8, TYLER, EK, H. ALLEN, 
President. : Sec. & Treas. 
CLEVELAND, OHIO. 





Champion Rubber Bucket 


ND CHAIN PUMP, 


Manufsevured §.E.Crawford | 


NORWALK, OHIO. 
Chain Pump Pi 5 Buskats, Com- 
mon & a Force 
Pumps; also desler in Steel 
Chale best quality. Special in- 
ducements to parties ordering 
arilots. Correspondence solicited, 








E. T. BARNUM, 
MANUFACTERER OF 

/ Wire and Iron Work, 

Wire and Iron Fences, Iron 
Onn ooo Balcony 
Pa 3... boom d Penials, 

Send for Catalogue. 
5210m DETROIT, MICH 








THE IRWIN & REBER 


PATENT 


EXPANDING WATER CONDUCTOR. 


MANUFACTURED BY THE 


S. S. S. Conductor Co. 


LIMITED, 


163 Lacock Street, 
ALLEGHENY, PA. 


Tee Stanpixne SEAM 
allows of an easy and 
secure fastening, keeping 
the pipe far enough from 
the wall to make any over- 
flow from the eave pipe = 

"ead, run down thes game 
; md not the wall ; an will 
«pen, in case of "freezing, 
; oasto prevent bursting, 
: nd still remain double- 
ocked and water-tight. 


OOS 


Wiade in 6 foot lengths of 
a single sheet of 


SOFT STEEL, 


Galvanized, Kalamined 
or Leaded 

















L.S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send ForOur Catalogue. 


The wWictor Saw E*iler 


Jun invented. is a machine tha has 
long been sought for *%, Millwrights, 
Butchers, Carpenters. Farmers, and 
every saw user. ane prices and terms, 


Robt. J. Schaeffer & Co., Mfrs. 


No. 204 East First St., 
DAYTON, 





~ Agents Wanted. ([22ly] 








JAMES P. WITHEHEROW, 
Engineer and Contractor, 


Lewis Block. Pittsburgh, Pa.. 
General Agent for 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


For the Manufacture of Soft Steel. 
Specially pasoed for A No. 1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stampi 
Nail Plates, etc. Will contract to soraniecely erect, equip and place in operation b: 
furnaces. Whitwell stoves, and steel plant s as above. IT manu reat my own 
“~orks @ appertaining to and steel works construction 


ware. 


blast furnace 
can guarantee promptness and satisfaction.: 


FREE SITES 


Manufacturing Establishments. 


Free sites and free gas for fuel are given to first-class manufacturing enterprises, 

who propose in good faith to locate at Findlay, Ohio. I will be glad to 

correspond with persons controlling such concerns, and 
will give personal attention to visitors. 
I buy and sell real estate on commission; have sold necrly a half million dollars worth 
since the ist of February, 1887, and in no case has the property failed to 
appreciate at cash 25 per cent. per week on the total 
amount of purchase money. 


WILSON VANCE. FINDLAY, O. 


PHOENIX IRON WORKS. 


W. H. Thompson, Proprietor, 
builder of 


$1 








yy 











FOR ALL PURPOSES. ALSO 


Gear Cutting. 


Wason Street bet, St. Clair and Superior, 
CLEVELAND. ¥ 


Enterprise Boiier 


Beatty & Klipp, 


Manufacturers of 


All kinds of Steam Boilers, 


Sheet jron and Plate Work of all Descriptions, Oil ats Water Tanks, 
iron Roofing. 











South: Market Street, - - 


Youngstown, O. 


a Repair’ Promptly and carefully attended to. @ od Facilities for{shipping. 





Steam Power Granes| 
Turned Shafting, Couplings, Hangers, etc. |‘ a 


HUGHES BROS. 





MACHINISTS q 
and Manufacturers of 
Steam Pumps, 
Hydraulic Presses, 
re 
35 
33 . 
et 
i en 





Th caus Ualenadions 
corrosive val valve esant, t, sed 


MVE 








J. M. Alien, Pres. Ww. B. Franklin, V. Pres 
J. B. Pierce, Seo’y. 





GEO. P. BURWELL, Gen. Agent. 


246 Superior St., 
CLEVELAND, O. 


A. C. GETCHELL, 


9 Chief Inspector. 


BE. GOULD & EBERHARDT, SEWARK, 








Sizes, 10’’, 15’’, 20’’. 25’ and 30°’ 
instock, Nearly 1500 in use, 


Patent Guin, 








RUBBER STAMP forthe WORLD 
C. J. CONC .LY & CO. 


[Establi2: od 1878.j 


RUBBER STAMPS 


CORPORATION SEALS, 






Self-Inker. 
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THE NEW ATNA ENGINE, 

‘The accompanying cuts will give a very fair idea of 
the new Actna medium and high speed engines, manu- 
factured by the AZtna Machine Company of Warren, O. 
The sizes range from 300 to 1,000 horse-power. 

Mr. F. I. Freeman, the designer of the tna engine, 
has endeavored in every way to place an engine on the 
market that can not only be purchased at a moderate 
price, but an engine that will always be reliable under 
any conditions and at the same time be as economical as 
the best in the use of steam and ease of attendance—an 
engine freer from repairs, which cause long stoppages— 
few parts, handsome in design and finish, strong, heavy, 
rigid and durable; an engine capable of being steadily 
worked to its fullest capacity without any danger of 
springing or distortion, and absolutely regular in motion 
and work ; in fact, an engine that the company guaran- 


all sections of the country ; and the works located as 
they are, in the midst of the iron and steel manufacturers, 
could not be in a better section to purchase material 
cheaply. 

The reputation this company enjoy for building first- 
class work is second to none in the country, and they are 
endeavoring in every way to keep their reputation good, 
and guarantee every engine and every other piece of 
machinery that leave their works, A 1 in every respect. 
Circulars giving all desired information will be forward- 
ed to interested parties upon application, and all cor- 


THE COMPRESSED-AIR POWER SCHEME. 
London Iron & Steel Trades Journal. 

Important progress has been made in the works for 
the above scheme during the present week. The works 
on the site being nearly complete, and a large quantity 
of material for the main laying provided, the money 
deposit required by the Corporation was, on Thursday, 
paid over to the borough treasurer by Mr. Bennett, the 
secretary, and on Wednesday morning the official order 
to commence laying the mains was received from the 

















respondence will receive prompt attention. borough surveyor. Within a couple of hours of receipt 
———___ of the order the men were at work on the first section of 
An Ideal Manufacturing Town. the main in Artillery street and Wolseley street. The 

A Boston letter says: North Easton, where the great |}engine work is also rapidly progressing. Messrs, 
shovel factories of the Ameses are, is a place which you | Fowler & Co.’s men having been for some days engaged 
might describe an an ideal manufacturing town. I do| upon the erection of the first of the 1,000 h. p- air-com- 


not know how many people are on the pay-roll of the | pressing engines. The trial was in every respect satis. 











tee cannot be excelled and are suitable for any work 
where large power and regular motion are required. 


This company make a specialty of engines and special | 


THE NEW TNA ENGINE. Fre. 1. 


shovel company, but there are certainly several hundred. | factory, and some idea of the perfection of the work and 

You go to the little town of which this is the chief in-; the eqval balance of all the moving parts may be formed 
3 | : 

dustry, and you find everywhere, not simply the neat- | from the fact that the engines were run nearly up to full 


machinery and castings for rolling mills, paper mills, |ness of a barrack village, but the prettiness, with the | speed, and worked with great steadiness, although only 


tube works, furnaces, saw mills, grist mills, ete. They 
also manufacture upright engines from 10 to 150 horse- 
power, light and heavy castings of all kinds and M. V. 
Smith’s gas furnaces, gas producers and valves for roll- 
ing mills, ete. 

These works were founded over 40 years ago and have 
constantly been engaged in manufacturing engines, etc., 
ever since ; which of itself is sufficient guarantee that an 
engine purchased from them would be one of the best. 
The proprietors spare no time or trouble, material or 
expense in making their work stand at the head. Their 
splendid plant is large, roomy and convenient, and is 
fitted with machinery of the very best and latest design, 
also with heavy cranes and hoists for handling, erecting 
and loading heavy work, and is lighted by a Brush 
electric light plant, affording all the facilities necessary 
for working night and day. 

They also enjoy the amplest facilities for shipping to 


comfort, which you ask for in ideal country life. The | resting on the timber baulks on which they were erected, 
village church is one of the prettiest churches you can | without any bolting down. An air-compressing engine 
see anywhere; the town hall and the public library are|of about 200 h. p. has been already erected, and isin 
models for anybody to study; and behind all of these | readiness to supply the first customer of the company as 
there are funds for maintaining lectures and concerts|soon as the mains come within reach of them. The 
and entertainments, and for keeping the schools up to! gas producers for working the boilers, and most of 
the highest grade. The town, of course, votes dead the boilers are fixed and ready for working. The 
against liquor, so that you see simply prosperity on every | retaining walls and the foundation walls on which the 
side. | engines are to be erected, arches, etc., are splendid speci- 
dei sala ss 


} . | men concrete work. Considering that the works 
PHILADELPHIA buyers have been ordering such large | 8 of 8 


pieces of plate glass that it has been found impossible to shee only commenced in March (owing to the long 
get rail transportation for them. ‘Two plates are 14x16| winter), and the vast amount of work that has had to be 


feet, and are to be shipped by water to New Orleans, | 492% the progress made has been remarkable. The 


thence by sea to this city | secretary (Mr. A. S. Bennett, solicitor, Waterloo street, 
jel Se, i cteecnaae | Birmingham) has received many applications for the 
Tue British steel-makers are experiencing a heavy | new power from intending customers, and the total 


demand for all classes of material, and some works have amount now applied for considerably exceeds 4,000 





orders for six months to come. horse power. 
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White’s Flexible Metalic 


FILLET. 


_———_--o 2. —-—-——- 
For PATTERN MAKERS, FOUNDERS & MACHINISTS 
. 
For Price List and Circular, Address:— 
ALEX D. CUNNY, 


132 &134E.SecondSt.. - Cincinnati, O, 








THE GLOBE-PATTERN:- WORKS 


. ORK.OF q 
PATTERN-WORK-OF ALtKiND! 


——————— 


(MOODEN POLISHING WHEELS 





C <4) ER 


S “ROR SE 
my nd 











THE LIGHT RUNNING | 


A 
| 











’ SEWING MACHINE 


SIMPLE 





LY SEWING MACHINE 
THAT GIVES Se 


PERFECT SATISVAGTION: 


[_HAS NO EQUAL | 


TiS 
Berne AALAR 











SEWING MACHINE CO: 


ORANGE MASS. 
30 UNION SQ.N.Y. CHICAGO ILL. 
ST.LOUIS MO.ATLANTA GA. > 
WI FOR SALE BY | 











WEst’s 


MOULDERS’ TEXT-BOOK: 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and origins! :u 
btaining good, sound, cloan castings, and 
giving detailed description for mak. 
ing moulds requiring skill and 
experience. 

Alro containing a practical treatise unon ike 
construction of cranes and cupolas.ard e 
melting of iron and scrap steel in 

iron foundries. By 


THOMAS D. WEST, 


Practicul iron moulder and foundry \creman 
member of the American Society ot Mechan, 
ical Engineers and of the Civil Mngineers’ 
Club Of Cleveland Ohio. 


12mo, Cloth, #2,50 


Fully illustrated and with complete 
Will be mailed, prepaid, on receipt 
of the price. 


On receipt of $3.00 we will send the above 
book and the [ron Trapge Review for one year. 


Address 
CLEVELAND PRINTING AND PUB. CO. 


CLEVELAND, OHIO 


for 


index 





THE MEECH GOLD AND SILVER ORE 


The Only Method for Preparing the Ore 
for Amalgamation. 


Disintegrating, Decomposing and Desulphurizing 
the ore under a HIGH TKMPERATURE and PRESSURE 
OF STEAM HEAT, With chemical action and attrition, 
dissol.es and breaks up the chemical combination 
in the ores, individualizing. cleansing and separat- 
ing the atoms of metal from the gangue, perfect! 
freeing them for amalgamation combination with 
the MkkLCH AMALGAMATION MACHINE and 
process, (being the greatest combination of Amalga- 
mation known). will successfully extract 90 per cent. 
of the metal from rebellious ores, such as Sulphur- 
ets, Sulphates, Sulphides, Chlorides, Bromides, Ox- 
ides, Tellurides. &c. 

















This Machine will GRUSH AND PULVERIZE 


chine. Manufactured by 








all grades of gold and silver ore. 


Disintegrating Machine. 


4a We desire business correspohdence in every mining district in the United States. : 
The Meech Crusher ai Pulverizer. 


from 20, 40 and 60 tons per day. The PRINCIPLES of this machine, 
are the peculiar concave and convex shape of the jaws, 
breaks. crumbles, stamps and pulverizes the ore with less power, wear and tear, t. 


MEECH & CO., Cleveland, O. 


We will contract to erect the Meech Plant of Mining machinery 












for successfully treating 
Uz 


Ch 

to 

25 

\ in 

| in 

Pe ] ts 

of) } it 

Z c 

a 

- 
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GOLD AND SILVER ORES to 20, 40 and 60 mesh fine. ana I 
} making it superior toal) others, 

with concave and convex projections, which C 

an any other ma I 

( 

f 
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F. J. ROBINSON & CO., 


MANUFACTURERS OF 


Self Contained Vertical Engines 


FROM 2 


TO 10 HORSE POWER. 





|All kinds of Heavy and Light Brass Castings. 





Send for Price List and Circulars to 


J. FOBINSOWN & SO.. 
BATTLE CREEK, MICH. 


HOWELL'S PATENT RAIN WATER CUT-OFF. 


AWARDED 


m EXHIBITED 


=e 
05-ly 








For turning the water into or cff the 
Cistern by merely moving the lever 
from one side to the other. It is made 
_ of tin, and is light, cheap and durable. 
Write for circulars and prices to the 
manufacturer, 


G. W. HOWELL, 
COVINCTON, KY. 


W. R. EYNON & CO,, 


leonard and Winter Streets, - 


WHEREVER 





80 





Cleveland, 0., 


MANUFACTURERS OF 


Milling Machines, 
Universal and Plane Die-Sinking Machines, 


Index Centres for Planers and Shapers, and Special 
Machinery. Also Jobbers in 


Milling and Index Drilling. 





&@- Write to us for Cataloguezand Prices. It will pay. 


BOOKWAL”ER ENGINES 


UPRIGHT AND HORIZONTAL, 
3 TO 10 HORSE POWER. 
OVER 3,000 IN SUCCESSFUL OPERATION. 
Tlustrated Pamphlet sent free. Address, 


JAMES LEFFEL & CO., Springfield, Ohio. < 


eS Easterr Office: 110 Liberty St.. New York. 
Send for Catalogue B, and meption this paper. 


COAX. SCivaiNS 


Coal Miners and Dealers will find it to their advantage to correspond 
with us when in need of screens. 


HEAVY FIRST QUALITY SCREWS AT LOWEST PRICES. 


FOREST CITY WIRE & IRON WORKS, 


111 Frankiin Avenue. TELEPHONE 1683. CLEVELAND, OHIO 


THE NEW “RAPID TRANSIT” WRENCH 
, - IS THE LATEST AND 


BEST WRENCH 


Now in the market. For descriptive circular 
and prices address 


The Sterling Wrench Co., Sterling, 0. 








tos 




















AMERICAN 


FOUNDRY PRACTICE. 


TREATING OF 


Loam, Dry Sand and Green 
Sand Moulding, 


AND CONTAINING 


A Practical Treatise upon the 
Management of Cupolas and 
the Melting of Iron. 


By Tuos. D. Wes", 


Practical Iron Moulder and Foundry 
Foreman. Fully Illustrated. 


Sent by Mail, Postage Paid,on Re- 
ceipt of Price, $2.50. 


Cleveland Printing and Pub. Co. 


Cleveland, Ohio 


(LirHOGRAPH BUILDING.) 
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STEEL-MAKING IN THe SOUTH. 
pi taciabpessgdiile 
Chattanooga Tradesman. 

The bloomary which has just been erected at Annis- 
ton, Ala., has commenced operations and is turning out 
25 tons of semi-steel blooms perday. This is important, 
in that it is the first industry that will manufacture steel 
in Alabama, and is the third in the South, there being 
two at Chattanooga. Mr. Morrison, the manager, says 
in reference to their product: 

“Just now it is going to New York, but we are about 
closing a contract with a Baltimore house, which will 
about consume our entire output, to be used in making 
steam pipe. We are also in correspondence with a num- 
ber of parties desirous of using our blooms, notably a 

}irmingham firm manufacturing screws, and an Atlanta 
concern making agricultural implements. It is also very 
probable that the American Wire Nail Company, of 
Covington, Ky., will locate here. We have sent them 
some blooms to draw out into nails, so asto satisfy them- 
selves that this steel is suitable for their purpose. We 
are prepared to make extra concessions to any manu- 
facturing concern using this class of steel which will 
locate at Anniston. By reason of this concession and 
saving of freight charges by being on the ground where 
the blooms are made, :nanufacturers will be enabled to 
compete in the market with Eastern concerns. You see, 
the great disadvantage that the South has, and still 
labors under, is that our raw iron has gone North, there 
passed through the necessary process and returned 
South in theshape of blooms—semi-steel—and so South- 


ern manufacturers in consequence of the freight rates ‘united together, to form a chain without the aid of a weld 
You see it fre- | except for the chain hvok. 
quently stated that the South will never reach the full | form of a cross, with equal arms, and divided off into 


are unable te compete with the East. 








CUTTING A CHAIN FROM A BAR OF STEEL. 


Se 
There is a business in France where a large amount of 
twist-drill work is being resorted to. A bar of steel is 
taken from the rolling mill and cut up into links, all 





Fia. 1. 





The bar is rolled out in the 








open link chain something of this kind might do, as there 
would be room enough to swell them out into a circular 
form to give them the final finish, then closed up again 
into the shape of a link. For close-link chains where 
chains of steel would be desirable, there is not room 
enough to do much cutting with a twist drill.—[Boston 
Journal of Commerce. 


$a 


Western Iron Freights. 


Iron Age. 

The Western iron and steel trade has been treated to a 
genuine surprise by the railroad companies. Sometime 
since notice was given that an advance of 10 per cent. 
in freight rates would be made on the 2d of January. 
As this meant quite a neat little addition to cost on large 
orders laid down in Western cities, the agents of Pitts- 
burgh and Wheeling and Eastern Ohio manufacturers 
were able to pick up considerably more trade for quick 
delivery at Chicago and other Western points than they 
would ordinarily have been able to secure at this 
season of the year. But on the 5th inst. the announce- 
ment of a reduction of 2} cents per 100 pounds on the 
old rate was made public. This inures to the benefit of 
the Western buyer who thought it would be as well to 
wait a little before placing his order, and will cause a 
feeling of chagrin on the part of those who put their 
faith in the professions of the railroad companies and 
believed that they intended to do what they announc- 
ed. It is possible, however, that the railroad companies 
really intended to make the advance, but that they were 
obliged to change their plans on account of thé new rates 
which have been adopted on iron and steel between 
Chicago and New York. According to these new rates 
carloads will be hauled either way at 25 ceats per 100 
pounds, and less than carloads at 30 cents, which is a re- 





tide of prosperity until she consumes her own iron in 
manufactures, and she never will, but this cannot be 
brought about until the manufacture of steel becomes 
general, The class of steel we make is what may be 
called a semi or mild steel, with great tensile strength, 
and is suitable not only for boiler plates, chains, horse- 
shoes, etc., but for tools. We have specimens that we 
have made, which have been pronounced by competent 
men as the very best quality for tools.” 
ane EEE ores 
Lake Superior Iron Production the Past Year. 

Complete reports from all the iron mines of Lake 
Superior, covering their shipments by rail and lake and 
ore supplied to local furnaces during the year 1887, 
show the total production of the year to be 4,667,652 
gross tons, of which 1,846,953 tons came from mines of 
the Marquette range, 1,198,743 from mines of the Me- 
nominee range, 1,237,704 tons from the Gogebic range 
and 394,252 from the.Vermilion range, Minnesota—the 
total shipments showing an increase over 1886 of 1,090,- 
295 tons. The reportsdo not include ore in stock at 





the mines at the close of the year or in cars or the! 


pockets of the railway docks, and consequently repre- 


sents the amount actually placed on the market and | 


made available for consumption during the year. The 
total production of all iron mines in the Lake Superior 
region up to and including 1887 is 25,183,592 gross tons 
$$$ 

THERE will be built this winter at Buffalo seven steel 
steamers, with a tonnage of 2,000 tons each. 
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THE NEW -ETNA ENGINE. Fis 2. (See Page 65.) 


the spaces for the links by a machine that cuts a deep | 
notch on two sides at once while the bar is hot. A work- | 
man then prick punches for the holes, and a couple of ; 
boys are set to work with the twist drill. A section is | 
shown in Fig. 1, after the bar has been perforated by 
holes drilled by the diagonal corners of the cross. 
Small upright drilling machines are used, and American 
twist drills are giving the best satisfaction. All that is 
required now is to sink a deep cavity down on each side 
of the rib, where a notch is found to foree off the sides 
of the links between two sets of holes. This is done with 
a double punch that is rounded onthe ends. Fig. 2 gives 
an idea of how the bar appears after this treatment. The 
bar is heated two or three tienes for this purpose, and the 
links are swedged out far enough to leave only a thin fin | 
in the centre. It then passes into the hands of two work- 
men, who must have a grand time in breaking the links 
apart with a hammer, as there is a large amount of stock 
left where the notches are made which are to constitute | 
the ends of the links. 
anvil to smooth up all the imperfections of a link after 
a bar of steel has been pierced through and through with 





It must make a mean job on the 


a drilling machine and swedged all out of shape. The 
process could be very much improved by sinking all the 
notches at a single heat, without taking two heats in the 
operation, and using a notch that will begin to give the 
bar the appearance of achain. Jt is useless to keep a 
workman laying out work for the drilling machine when 
it would require but a simple attachment on the nvtch- 


ing machine to sink a cavity for this purpose. For an 





duction of 2} cents, and was posted to go into effect on 
the 9th inst. It may not be out of place to state in this 
connection that a great deal of dissatisfaction is cropping 
out in the West over the matter of freight rates. It is 
alleged that discrimination between shippers is as fre- 
quent now as it was before the passage of the Interstate 
act. This is said to be done in a number of waye, but 
the most common method is that of “under-billing.” A 
carload of 50,000 pounds will be way-billed at 30,000 
pounds, and freight charged according to the smalle, 
weight given. In this way a shipper of nails, bar iron 
or steel, on which full rates are paid, will tind that a 
competitor is able to make a slightly lower price and yet 
claim that he is receiving full factory rate. Investiga- 
tions are being made, with a view to having the practice 
stopped. 


ane tai : 
Southern Iron Shipments. 

The Savannah (Ga.) News states that an important 
and increasing business of that port is the shipment of 
pig iron from the furnaces of Alabama and upper 
Georgia. Every year, says the News, this class of freight 
has shown an increase, and it predicts that the day is 
not far distant when special ships will have to be pro- 
vided to carry it. Every steamer going to Baltimore, 
Philadelphia and New York, and fsometimes those for 
Boston, take out as a part of their cargoes this product 
of Southern mines. The iron now comes by way of 
Montgomery or Atlanta. When the direct rail line ig 
opened between Savannah and Birmingham there will 
doubtless be a large increase in iron freights, 
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THE SHIFTING OF IRON CENTERS. 
There is more than at first appears in the subjoined 
summary of new iron and steel works at present in 
course of construction. Not only in the drift toward 
new sections but also in the marked change in the charac- 
ter of fuel and in the dimensions of stacks, the table 
certainly tells a most significant story. Here it is’: 
BLAST FURNACES IN COURSE OF ERECTION, 


















‘ No. Average 
State. Fuel. Stacks. Sizs 
Pea may] vain .. .ccccccescssscsserossesececese Coke 1 75 x18 
DGTIEIRIE .. ...:ccisahanénbensisdanniapedhecsese Mixed. 2 5 x22 
EINE, <ctesecsssckdenietihediiasidinercess Coke. 1 6) xl2% 
BE, éiiccsscctcctipaatedditdibiewersssis ” 18 76 6x17.7 
DERI i cuieée ndbaatentheniaainananinns Charcoal. 2 » xi2 
WOONEG ccovacs - <shonandbgdasiasccsounese oke. 2 75 xl? 
TRNAESE cccesmsessieers captions Onaresal. . £ 60 x12 
SRR ORES = SAC = 1 55 x 9} 
Ohio....... 4 1 52 x103g 
NEA, \ seicaiaasncaibsovsiniaiaiidaabiaricioesee Coal. 1 «5 xl 
Michigan Charcoal. 1 48 x10 
Wisconsi 53 2 66 x12% 
EE iE... SAS 3 1 60 x13 
Total number stack3.............+ 35 


It will be remarked that not a single new stack is in 
course of erection in New England, New York, New 
Jersey, Illinois or Missouri—states where the iron 
industry has heretofore flourished very extensively. On 
the other hand, 28 out of the 35 new s'acks reported are 
in Southern states. 

In regard to fuel, fully as great a change has taken 
place as in localities. The anthracite furnace seems to 
be disappearing and the charcoal furnace is represented 
by only 10 out of the 35 enumerated. Per contra, 22 
out of the 35 stacks reported, or 62.8 per cent. will use 
coke for fuel. Quite as remarkable a revoluiion is to 
be noted in the size of stacks, the lines of far greater 
capacity now generally prevailing. 

The number of new rolling mills and steel works is 
shown in the following table: 





State. Rolling Mills. Steel Works. 
PINT oc ccsctescescascccencerisse 2 2 
PIR ccinpbecesneconcacs cebamaa 2 
I 4 a 
Missouri...... 1 - 
Thiinois........ de 1 

eae 9 cw 


Here, again, the drift seems southward and westward, 
but not to so great degree as in the case of the blast fur- 
naces. What will be the developme its of th: next te 
years? 








NATURAL GAS DEARER THAN COAL. 

lt is to be observed that the recent action by which 
the natural gas magnates of Pennsylvania have advanced 
the price of that fuel until it is now made to cost more 
than coal, is not as loudly heralded by the Pittsburgh 
and Wheeling papers as were the discoveries of Nature’s 
bounty some two or three years ago. Now that most 
of the manufacturing establishments have made expen- 
sive alterations to provide for the use of natural gas, 
they are confronted with a demand which means either 





| heavier fuel biils than before the abandonment of coal ur 
a return to the former dirty and unsatisfactory method 
of obtaining heat. Of course they will have to submit 
to the imposition at the start, but public opinion should 
be so strong on the subject as to compel the gas monopo- 
lists to recede from their unjust demands. That 
Nature’s free gift to man, so rich in caloric properties 
as to produce practically perfect combustion and so easy 
of access as to simply require tapping and safe convey- 
ance, should be so manipulated as to cost consumers 
more than coal, produced at great cost in labor and 
transportation, is one of the mysteries of American 
financiering. 


1RON WORKERS’ STRIKES IN 1887. 
Taken as a whole, the iron industry did not suffer from 
strikes as severely in 1887 as in some previous years. 
From statistics collected by Bradstreet’s, covering strikes 
of all kinds in the United States reported during 1887, 
we collate the following as of especial interest to the iron 
and steel trade : 








SUCCESSFUL STRIKES. 





No. Strikes. No.Men. No. Days 
Tron-worker .......:csssseceseeee 20 8,875 20 
Steel WorkerS............scecssee 24 12,240 14 
eS eae 8 695 ll 
Molders ice 30 6,339 6 
BNE <; scisiaseicneuanecchahaioes 82 28,058 51 


UNSUCCESSFUL STRIKES. 
No. Strikes. No.Men. No. Days 
20 4,310 ] 








Tron-workers .....cccesseessseeeee 47 
Stee!-WOPKELE.:....ccccescorcceeee 14 3,984 1 
EES ES RO eee u 1,937 87 
pO GES 6 1,118 113 

Total 51 11,349 948 

TOTALS. 
No. Strikes. No.Men. No. Days. 

Iron-workers...... puiGdinidiacans 40 13,185 399 
Steel-worker3......0...ccccescseees 33 16,224 518 
WOM AINROUR .c<scncecvbandiibbiesssccs 19 2,542 12 
OE aisecscssanceselinnies. Scnce 36 7,457 1,016 

ONE cccnsccatctusrncomsattiante 133 39,408 2,060 


Compared with the total number of strikes in other 
branches of industry, those originating in the iron trade 
constituted 15.5 per cent. of the total, with 12.7 of the 
total number of men involved. 

Of the larger strikes in 1887, the following occurred 
among iron-workers, involving more than 1,000 employes 
each : 


SUCCESSFUL. 
Days No. 
Trade. Location. Duration. Strikers. 
Rolling mill.............. Pittsburgh, Pa. 30 2 500 
Roiling mill............. Youngstown, O. 14 3,500 
Iron-workers............ Pittsburgh, Pa. 7 2.500 
UNSUSCESSFUL. 
Blast furnace hands. Sharpsville, Pa. 1,200 


NOT ENDED ON DECEMBER 83]. 
Iron-works hands..... Pittsburgh, Pa. 24 500 


There was also one lock-out of 2,800 stove molders, which re- 
sulted in failure. 


Closely associated with the above strikes were the fol- 
lowing in kindred industries: Coal miners and coke 
burners, number of strikes, 59, of which 41 were success- 
ful and 18 unsuccessful. The total number of men in- 
volved was 44,050, and the total number of days’ dura- 
ation was 992. One lock-out of 1,200 miners was also 
reported, the result being a compromise. 

Of the whole number of persons striking in 1887, 38 
per cent. were successful, as against 20 per cent. in 1886. 
Pennsylvania reported 33 per cent. and New York 18 
per cent. of the 340,854 strikers in the United States dur- 
ing the year. 








WHY UNCLE SAM IS INDIFFERENT. 

The cartoon, on the opposite page, may not be appre- 
ciated by the misguided friends of Commercial Union 
with Canada, but it correctly represents the situation as 
viewed by ninety-nine out of every hundred manufact- 
urers on this side of the border, and, we believe, appeals 
to the common-sense of every candid statesman. Uncle 
Sam is naturally indifferent to a flirtation with Miss 
Canada, first, because he has all he can do to attend to 
his own vast industrial interests, and secondly, because 
while he entertains a purely Platonic love for his fair 
cousin and wishes her all joy and prosperity, he really 
has no matrimonial intentions whatever, despite the art- 
ful angling of Mamma Butterworth and her bevy of de- 
signing matrons. It is unforiunate that Miss Canada 
should be put in the unenviable position of seeming to 
seek such an alliance, but we do not blame her so much 
as her self-constituted chaperons. In fact, the agitation 
of the subject is confined almost exclusively to a few 
people along the border, to some New York importers, 





| 


| 





and to their paid attorneys. Taken as a whole, the peo- 
ple of the United States are entirely indifferent to the 
whole question, and the sooner this is recognized the 
better. 

Why should we seek reciprocal trade relations with 
Canada? Under such an arrangement Canada would 
get a free market among 60,000,000 of the best buyers in 
the world ; we would get a like market among one-tenth 
as many people. Under reciprocity the balance of trade 
was only 3 per cent. in our favor; under a tariff, the 
balance of trade is 35 per cent. in our favor, As suc- 
cinctly stated by Mr. G. B. Stebbins, of Detroit, in a re- 
cent article in the Bulletin of the American Iron and 
Steel Association, “reciprocity, under whatever name, 
means free wool, free lumber, free iron ore, free salt, 
free entrance for Canadian wheat and hay, butter, pota- 
toes, meats, etc. It means that the farmers of Minnesota 
and Wisconsin and Michigan, who now sell the lumber- 
men over $12,000,000 worth of their produce annually, 
shall give up more than one-half of this to the Canadian 


farmers. It means that Canadian ports shall be great 


.| doors open for smuggling in Australian and South Amer- 


ican wool, British woolens, and iron and steel products 
and even under commercial union this would be largely 
done. It means that our sagacious neighbors in the Do- 
minion, having their railroad systems already reaching 
Sault Ste. Marie and thence westward, now want free 
entrance within our borders, that they may send their 
flour and lumber to the very gates of the Minneapolis 
mills, and become powerful competitors in supplying our 
Western States and Territories with their products of 
forest and farm and factory, to thej, gain and our loss.” 








Tue Inox Trape Review thinks that “trusts” are not caused 
by tariffs because in free trade Eng!and the metal market is in 
the stip ofa monopoly. Did the Raview ever ;top to think that 
a foreign tariff may shut in a market and force men to form 

trusts ”’ just the same as a home tariff? Who ever heard of a 
pork and lard “* trust”? in America until Germany and France 
practically prohibited the American hog.—{The Press, 

There is no pretence that the presert metal monopoly 
has been “ forced” into existence by reason of foreign 
tariffs. It owes its existence simply and purely to the 
greed of a few men, who were shrewd enough to buy up 
the greater portion of the world’s comparatively small 
product of tin and who are not satisfied with reasonable 
profits but must force prices up toa figure at once exorbi- 
tant and ruinous. We insist that the tariff had “ nothing 
to do with the case.” 








CREDIT should have been given in our last issue, in 
the concluding portion of the illustrated article on 
“Pipe Hangers,’ to The Locomotive, through whose 
courtesy we were enabled to present the cuts along with 
the description. The Hartford Steam Boiler Inspection 
and Insurance Co., proprietors of The Locomotive, are 
doing a great work in the United States by disseminat- 
ing such useful information. 











Our friends of the Age of Steel, St. Louis, have just 
issued the first number of a new monthly journal, The 
St. Lowis Lumberman, which is in all respects a most 
creditable publication, as might be expected in the 


hands of so experienced gentlemen asthe Journal of 
Commerce Company. 





Mr. Henry Dorn, State Inspector of Shops and Fac- 
tories of Ohio, sends us the printed proceedings of the 
National Convention of Factory Inspectors in the United 
States, held at Philadelphia, June 8-9, 1887. The dis. 
cussions are of great importance to owners of factories as 
well as to employes therein. 

THE Library Magazine for January 7 (John B. Alden, 
publisher, 393 Pearl street, New York) is a rich number 
all the more nuteworthy from the fact that single copies 
are sold at the ridiculous price of 3 cents. 











aren et eee 
J. FirzGERALD, 24 East 4th street, New York, has re- 


cently issued (price 15 cents) “The Factors of Organic 
Evolution,” by Herbert Spencer. 





THE February Lippincott is remarkable for the work 


done for it by women. Every one of the ten contributed 
articles bears a woman’s name. 





ANDREW CARNEGIE Will put up $5,000 for the Edgar 
Thomson Employes’ Protective Association. 
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OPPOSED TO “COMMERCIAL UNION.” 


Uncle Sam—[svliloquizing]—“ This may be Leap Year, but an American girl is good enough for me.” 





THE ‘‘ FREE {MPORTATION OF LABOR” 
HUMBUG. 





American Manufacturer, Pittsburgh. 

The following is an extract from a letter in the IRon 
TRADE REVIEW written by J. H.S.: 

“With a free importation of labor a prohibitory tariff 
defeats itself. Ifthe Scotch and English ironmonger 
cannot sell us his products, he picks up his plant and 
It is a hard 
thing to see how that benefits our own laborers.” 

We see such stuff as this printed every day, and it puts 
vinegar in our soul to know that there are men in this 
land of schools and churches who are so ignorant or so 
‘ dishonest as to write it. 

1. Why would men sever the ties of home, kindred 
and country, and go to the expense of traveling three or 
four thousands of miles—not to speak of the uncertainty 
of getting a situation—if they did not know that they 
could ask and receive higher wages here than they get 
at home ? 


9» 


laborers and transplants them to our shores. 


But to throw abstract argument to the winds, is 
there any one able to fourm letters who does not know 
that wages are higher here than in England or Scotland ? 

3. Is there any one who does not know that this is so 


+ 
30,707 tons. With reference to the countries to which 
pthe iron has been sent it appears that Canada has taken 
5,000 tons less than in 1886, Australia 3,500 less, France 
1,100 less, Germany, 3,000, Russia 1,000 and Holland 
2,000. There are, on the other hand, increases of 27,000 
tons to the United States, and of 34,000 tons to Italy. 


Mr. Reese’s Tariff Views. 
Marquette (Mich ) Mining Journal. 

The Iron TRADE Review of the 5th contains a novel 
contribution on the tariff question from Jacob Reese, the 
inventor of the basic steel process, in which he advo- 
cates making the average difference in wages between 
this country and Europe, which heestimates to be 60 
per cent. in favor of American workingmen, the rate of 
duty placed on foreign manufactures which enter into 
competition with those of this country. Under his pro- 
posed adjustment of the tariff he thinks that the pro- 
tection afforded American manufacturers would be 
more uniform than it now is, and consequently more 
generally beneficial in its operations. His paperis so 
opportune and interesting that we reproduce it in full. 














Nut Manufacturers in Session. 
About twenty representatives of the nut manufact- 





notwithstanding the “free importation of labor?” 
4. An English or Scotch firm coming here with its | 
plant and workmen competes with the native manufac- | 


Is it “a hard | 
thing to see”’ that this is far better for ‘our own labor- | 
ers’’ than free trade, which would enable the Scotch | 
and English manufacturers at home either to close 
American factories or to reduce American wages ? 

hard for J. H. 8S. to see this? It so, he must 


have a very bad case of mental cataract, indeed. 


turer and his employes on equal terms. 


Is it 





Scotch Pig Iron Statistics. 

The annual statistics of the Scotch iron trade have 
been issued, and “they are, as a whole, satisfactory.” 
They show a reduction of 2,561 tons in the output as 
compared with that of 1886. The coastwise shipments 
have decreased by 25,299 tons in consequence of the 
larger quantity of Cumberland and Cleveland iron that 
is being used in Scotland, and there is a falling off to 
the extent of 1,780 tons in the quantity of Scotch iron 
transmitted by railto Emgland. But the foreign ship- 
ments of Scotch pig show an increase of 57,786 tons, so 
that, deducting the decreases on the coastwise and rail 
transports, there remains an increase on the whole of 


any person furnishing information. 


urers met in Pittsburgh, January 20, for the purpose of 
forming a national association. It is proposed to estab- 
lish 9 pool and enter into an agreement for the purpose 
of putting up prices. Nine-tenths of the members pres- 
ent seemed to be willing to enter the combination. The 
plan isto compel each member breaking faith to pay a 
heavy penalty, and a large reward will be offered to 
One of the mem. 
bers said: “It is necessary to form a pool if we con- 
tinue in business. Prices have been cut to such an 
extent that it does not pay to work. An advance will 
certainly be made, but how much has not been deter 
mined.” 


Welding Malleable Cast Iron. 

You can weld malleable cast iron plates by riveting 
them together and using a flux of powdered borax and 
Norwegian or crucible steel filings, equal parts. Let the 
first blows of your hammer be tender ones,—[ Exchange. 

pipes 

Mayor Roche, of Chicago, is reported to be “in con- 
sultation with a Northern Pacific railroad man and Mr. 
George Westinghouse, of Pittsburgh,” for the purpose of 
supplying, in Chicago, “a cheap manufactured fuel 











gas.” 


LAKE SUPERIOR IRON NOTES. 


chien se 
Special Correspondence to the Iron Trang Review. 

FLORENCE, Wis., January 23.—The operators of mines 
manifest considerable feeling over the charges for haul- 
ing ore that vessel owners are seeking to make. Repre- 
sentatives of many mining companies declare that they 
will shut down their mines rather than pay anything 
like the rates which prevailed last season. It is very 
evident that some of the mining companies are sick of 
doing business on last year’s plan. LKvery ton of ore 
produced decreased the resources of the mine from which 
it was taken, and yet losses were more numerous than 
gains, owing to the excessive lake profits. The indigna- 
tion of the mining people has been aroused afresh by the 
exorbitant demands now being made by vessel owners, 
and unless the latter become more reasonable, they will 
find their greed likely to overleap itself. 

The following brief statement gives the output of the 
several Lake Superior iron districts during the past sea- 
son as compared with 1886, and also the aggregate out- 
put of each district up to the first of the year: 





. _ Net Total to 

1886. 1887. increase. Jan 1,'88 

Marquette............ 1,626,942 1,836 953 210.011 25 174.750 
Menominee... ........ *88,.462 1,198,743 305.281 436,854 
Gogebic................. 750,409 1,237,704 457,695 2,108.482 
Vermilion.............. 304, 396 394,252 89,856 956,256 
Gran totals....... 3569,809 4,667,652 1,097,843 35.706,347 


The Anvil Mining Company,a Gogebic concern, has 
been reorganized. The capital stock has been reduced 
from $1,000,000 to $200,000 and made assessable. The 
mine will be operated on business principles hereaftet. 

Deeds executed by John H. Rice, of New York, to 
Lake Superior Consolidated Iron Company, conveying 
all the Moore-Benjamin mines, have been filed at Ath- 
land and Bessemer. Rice, it will be remembered, is the 
man in whose hands deeds conveying the Moore-Ben- 
jamin properties were placed while the consolidation 
deal was in progress, and who, after the failure of the 
scheme, tiled the deeds as a means of compelling the 
Moore-Benjamiu people to compensate him and his 
associates for expenses incurred in furthering the con- 
solidation of the mines. The filing of deeds from Rice 
to the Lake Superior Consolidated [ron Company seems 
to be only another knot in the tangle that the Moore- 
Benjamin mines are involved in. The papers in the 
suits commenced by the Moore-Benjamin companies to 
remove the cloud created on their titles by the filing of 
the deeds have not been filed yet, but will probably be 
placed on record in a few days. 
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SEAMLESS TUBE MANUFACTURE. 

sitibclicuimie 

It may be remembered that the IRon TRADE Review, 
about two years ago, gave a description of a method of 
manufacturing seamless steel tubes under patents 
obtained by Mr. F. J. Seymour. Works for such manu- 
facture were started in Cleveland, but, through divisions 
among the stockholders, we believe, the project was 
abandoned. From the Findlay (O.) Republican we see 
that a similar project has been inaugurated in that city. 
Says the Republican (December 28): 

Now that the Kellogg Tube Company is actually 
engaged in erecting its works, there is more of a dis- 
position on the part of its officers to divulge something 
of its system and plans here. It is proposed to have its 
first machine for rolling seamless steel tubes made by 
the M. C. Bullock Manufacturing Company, at Chicago. 
This machine weighs something like seventy tons, and 
will bein Findlay in about ninety days. Before its 
completion the necessary iron buildings for covering it 
and the additional machines which the company will 
build in its own machine shop at Findlay, will be com- 
pleted, and by the first of April the headquarters of the 
company will be established here. Meantime, during 
the interim, Mr. Chas. Kellogg, the inventor of the sys- 
tem, will superintend the construction of the works at 
Findlay, and the first machine at Chicago. It is pro- 
posed to start the first machine as soon as the plant is 
ready for it and thereafter to increase the capacity of 
the plant until a daily production of 500 tons of pipe is 
reached. When this production is reached, 3,000 or 
more men will be employed. The Kellogg process is 
new, and this plant will be the first in America to pro- 
duce seamless steel tubing. It would require great 
space to elaborately detail the Kellogg system, which is 
receiving the endorsement of the leading experts of 
this country, but the company have kindly furnished us 
with a hitherto unpublished opinion of it by Mr. H. K. 
Flagler, of Boston, for seven years the manager of the 
great National Tube Works, and under whose early, 
shrewd management that c »mpany coined a vast amount 
of money and developed into the greatest pipe concern 
in America. 

Mr. Flagler is a mechanical engineer and constructor 
of the following tube works in the United States: The 
New Jersey Tube Works, Paterson, N. J., in 1862; the 
National Tube Works, Boston, Mass., in 1869; the 
Standard Tube Works, Catasauqua, Pa., in 1876 ; Syra- 
cuse Tube Works, Syracuse, N. Y., in 1882; Tyler Tube 
Works, Boston, Mass., in 1887. He says: 

Seamless steel tubing for boiler tubes, water pipes, 
steam and gas pipe, oil well tubing, line pipe, artesian 
tubing, natural gas pipe, hollow shafting, structural tub- 
ing. for bridge work, etc., can be produced rapidly and 
with great economy direct from hollow steel blooms or 
ingots, thereby superseding the present expensive sys- 
tem of making lap-weld tubing and pipe from plate iron 
and rolled skelp iron The following are the economies 
by this process: 

Piate and skelp iron are dispensed with, and 25 per 
cent. loss in the heating, rolling and shearing of same 
to specitic dimensions for tubes. 

Planing and scarfing machines for beveling the edges 
of plates for tubes are dispensed with. 

Heating or bending furnaces are dispensed with. 


Extra long and costly welding furnaces, as now coh- 
structed to weld skelps for tubing, may be dispensed 
with. 

Draw benches, chains, etc., are dispensed with. 

Skelp boxes, dies, mandrels, tools, etc., are dispensed 
with. 

Fuel used in bending sheets, plate iron, skelp iron and 
power are dispensed with. 

Labor of handling plates sheets, skelp iron, etc., as 
now done by present system, is dispensed with. 


Loss of iron, scarfed from plates and skelp, is avoided 

Shafting, gearing, castings used for bending plates and 
skelp, preparatory to welding same for tubes and nipe 
by the old process are dispensed with. 


Reduced cost of plant and interest saved on same. 

Increased output of tubing, estimated at 20 per cent. 
over lap-welded tubing. There is a difference in cost of 
manufacturing tubing between the cost of a hollow steel 
bloom or ingot for converting direct into tubing, and 
rolled plate and skelp iron for manipulation by welding 
into tubes and pipes, as at present manufactured. 








Hollow steel blooms or ingots can be produced for $5 
per ton, and rolled into tubing direct, to any size requir- 
ed (2 in. to 24 in. diam.), for $7 to $8 per ton, including 
the waste, which will make the cost of production by 








this new and economical method not over $40 per ton. 

Lapweld tubing sells in the market for 5 cents per 
pound, netting $100 per ton, and costs for manufacturing, 
same by the old method, at least $90 per ton, which 
shows a difference upon this basis of production of $50 
per ton in favor of seamless tubing rolled from hollow 
steel ingots. 

In the process of lapwelding iron plates, there is a 
large percentage of loss, at least 10 per cent., that arises 
from imperfect welds, bad seams, blowholes, stripping, 
inwelding, stickers in rolling, burnt iron, etc. 

It is a well-settled opinion among the oldest and most 
celebrated tube makers in Europe, as well as among those 
of our own country, that the “coming tubing” will be 
weldiess or seamless, by converting hollow steel ingots 
direct at one heating and rolling same into seamJess tub- 
ing. From my own knowledge of the state of the art of 
tube making, having been identified the past 25 years in 
manufacturing welded tubing, pipes, etc., in the largest 
tube works in the United States, I can unhesilatingly 
say that this process of producing tubing has so many 
advantages and economies over the old methods of man- 
ufacturing tubes, that it is unquestionably the proper 
mode of making tubing, rapidly and cheaply, and this 
system of producing tubiag is destined to effect a revo- 
lution in the art of making tubing at no distant day. 
This process is the only natural outcome from the con- 
stant improvements and great strides that have been 
made in the art of producing various grades and quali- 
ties of steel, the past 25 years, as well as the improved 
machinery and appliances for manipulating the same 
that are going on. 

The “Kellogg process” for the production of seamless 
rolled tubing from hollow steel ingots embodies mechan” 
ical appliances that are both feasible and practicable for 
rolling weldless tubing successfully, and with the re- 
quisite skill and good management in the mill proper, 
for rolling hollow ingots, it will prove very profitable to 
those interested in their enterprise. 

It is, perhaps, not generally known, that the U. S. 
National Armory, at Springfield, Mass., is now rolling 
daily, hollow steel moulds or ingots (made in Pennsy]l- 
vania) for their gun-barrels, at one heat, rapidly, and 
perfect in soundness, quality, finish, etc., and these steel 
cylindrical tubes are in reality weldless tubing. It was 
by witnessing the operation of rolling hollow steel 
moulds into gun barrels that I received my first impres- 
sions regarding the rolling of seamless tubing from ingots. 


The additional strength obtained in steel tubing over 
that of lapweld iron tubing will at all times make the 
seamless steel tubing preferable, for durabilit andy light- 
er weight of metal in same than iron tubing, and will 
undoubtedly command a preference by the consumers of 
tubing and pipe for your goods. 

a 
Nickel Plating. 

M. Joseph Arene, the French Vice-Consul at Mons, in 
Belgium, calls attention in a recent report to a new pro- 
cess of nickel plating now in successful operation in his 
district. 
be deposited upon any metal by a feeble electric current 


3y this process a thick plating of nicke. may 


in a very short space of time. He gives the composition 
of the bath as follows: Sulphate of nickel, 1,000 kiio. ; 
neutral tartrate of ammonia, 0.725 kilo.; tannic acid, 
0.005 kilo.; water, 20 liters. The neutral tartrate of 
ammonia is obtained by saturating a solution of tartaric 
In the same manner the sulphate of 
nickel must be exactly neutralized. Three or four liters 
of water are at first added, and the solution is made to 


acid by ammonia. 


boil about a quarter of an hour. The rest of the water 
is then added, and the liquid is filtered or decanted. 
This bath may be renewed indefinitely by adding the 
same materials and in-ethe same proportions. The de- 
posit obtained is brilliantly white, soft, and homogeneous. 
Even when obtained of great thickness there are no ir- 
regularities on the surface, and it has no tendency to 
scale. Some very thick deposits of nickel upon both 
rough and polished cast iron goods have been obtained 
by this process at a cost scarcely exceeding that of 


copper. 
——— —— a 

THE report of the condition of the blast furnaces of 
the United States shows no very material change in 


the aggregate as compared with the statement of Decem- 





LIMA OIL FOR FUEL. 
> 

What to do with Ohio oil has been a question which 
has troubled the petroleum trade since the opening of 
the bonanza fields around Lima. For a time it was a 
great bear on the crude market, as it was regarded a 
direct competitor of Pennsylvania oil. After expending 
$1,500,000 in plants to manufacture the product of the 
new and wonderful fields refiners discovered that the oil 
was unsatisfactory to consumers as an illuminant and 
could not be marketed successfully alongside of the 
Pennsylvania oils. By this time there were 2,000,000 
barrels of Ohio above ground, and although it was worth 
but 15 centsa barrel in open market, producers were 
still pushing the drill and opening up new gushers. 

It was here that the business of experimenting with 
crude oil as a fuel seriously began. At one time 50 
Ohio inventors were puzzling their brains over devices 
to burn the oil under steam boilers, and in cooking and 
heating stoves. It may be said for them that one man’s 
burner is about as good as another, and that for burning 
oil under a boiler for steam purposes any mechanic can, 
for a few dollars, make a burner himself that is as good 
asany of them. The earnest efforts that have been 
made during the past year to introduce Ohio oil as a 
fuel has led the Derrick to go over the field and ascer- 
tain what has been accomplished. The result is sur- 
prising, and suggests the possibility of oil ultimately 
supplanting coal in manufacturing industries outside of 
the natural gas belt. It has already entered largely into 
the economies of the manufacture of iron, steel, glass, 
fire-brick, crockery, stoneware, sewer pipe, tile, lime, 
and in fact almost any business where fire is required. 
—[The Derrick. 

Foret nee a eam 
Mr. Carnegie on the Iron Situation. 

To a New York Tribune reporter Mr. Andrew Carnegie 
said, last week: “There can be no truth whatever in 
the yarn that my partners are underselling the pig iron 
market. I have no doubt that my firm in Pittsburgh is 
getting all it can for its product. That is always our 
policy. Unfortunately, sellers cannot make prices in 
these days. Pig iron and rails have fallen. There are 
hard times just now for iron and steel—-and capital and 
labor must reconcile themselves to share the troubles be- 
tween’ them. 

“The President’s message has aggravated the uncer- 
tainty that existed before and the business at preseni is 
unsettled. In fact, it never was at such a stand-still. 
We have to sell pig iron because we have no orders for 
which we can make it up into rails. Not to speak of a 
fight against the railroads,I do not think any price would 
tempt the latter into giving orders now. Therefore, we 
must either sell pig iron or blow out our furnaces. I 
have been considering the latter alternative, and have 
come to the conclusion that it will probably have yet to 
be done, as we may not be able to get orders for rails 
until spring. If that is the case, a market can be found 





for only a small portion of the pig iron we can make, 


and there would be no object in running our furnaces to 
store up a stock.” 

“ Have you not advantages that would enable you to 
undersell the other furnace-men?’’ inquired the re- 
porter. 

“Well, hardly ; unless you call an enormous capacity 
an advantage. We can make 50,000 tons of pig iron a 
month, and a profit of only 50 cents a ton would mean 
$25,000 a month. As far as the coke question is con- 
cerned, we are by no means the only ones who control 
the ovens that supply them. Jones & Laughlin and the 
Isabella furnaces are two of the largest pig iron manu- 
facturers who du the same thing. However, that is 
neither here nor there. Our policy always has been to 
get all we can for our product, and is now.” 

sh ole hee session 
Making Steel Ship Armor in Pittsburgh. 

Some large armor plates were rolled January 20 by the 
Spang Steel Company, Pittsburgh, for the two cruisers 
and gunboat being built by the Government. They are 
15-16 of an inch in thickness rolled from a 2,000 pound 
ingot. They are seven feet wide by ten feet in length. 
From the rolls the plates are taken to the ponderous 
shears and trimmed to the required size in the ponderous 
shears that cut through the steel as though it were cheese. 


ber Ist. There are the same number of charcoal fur" | Every plate as it comes from the rolls is tested by Gov- 


naces in blast, but the weekly capacity is 133 tons less; 
there are three less anthracite furnaces blowing, but the, 
weekly capacity is only 102 tons less; there are three’ 
more coke furnaces in operation, but the weekly capa- | 


city in blast, notwithstanding this increase in number, is 
1,071 tons a week less. 





ernment officers. Steel plates are also being made by 
this firm for a French merchant vessel for the Foreign 
Improvement Company under the inspection of the 
French Bureau Veritas. The fact that the company has 
placed its orders in the United States and in Pittsburgh 
is a significant one. 
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Blast Furnaces:— 

W. H. Coffman is interested in building an iron fur- 
nace at Morristown, Tenn. 

The Emma blast furnace of the Union Rolling Mill 
Co, Cleveland, has been clused for three months for 
repairs. 

The furnaces of the Columbus and Hocking Coal and 
Iron Company are using a one-third mix‘ure of West 
Virginia coke as a fuel with fair results. 

The Ena Furnace, West New Castle, did the biggest 
week’s work in its history last week, turning out 956 
tons of iron. During the last 24 hours 151 tons was the 
output.—[New Castle (Pa.) Guardian. 

The new furnace at Shawnee, O., known as the New 
York furnace, has just gone in blast, and has not been in 
operation long enough to establish a fair record—the 
start not being as successful as anticipated. The plant 
ig a fine one of Gordon, Strobel & Laureau build, and is 
put down on the bills for a capacity of 100 tons per day. 

The product of the Colorado Uoal and Iron Company 
for 1887 was as follows: 











Cam Y <<: cccccacersca ct npiwwe Praasbeantbebnucessuaebenttaes tases 754,294 tons. 
CG 0..<cs csecnesudennine seasenieetenseneeunabepets eae i, sie 
Tron ore...... 31,573 re 
Pig iron...... 25,178 

Steel rails....... 16.413 ** 
Iron castings. 1,33u oe 
Cast iron pipe.... 1.26 





Merchant bar iron. mine rails, ete. . 4670 “ 
Nails, kegs of 10) ths. each .......0.... . 45.242 kegs. 
Spikes, kegs of 150 ths. each... 2,531 “ 


, 





Steel Works: — 


The Western Steel Company have been considering 
the advisability of putting in Gjers soaking pits, but 
whether they have reached any decision in the matter, 
we are not prepared to say. The steel works are still 
closed, but the blast furnaces connected therewith are 
still in active operation. The former may be restarted 
about February 1.—[Age of Steel, St. Louis. 


From the Steelton (Pa.) Reporter, of the 14th inst., we 
take the following regarding the Pennsylvania Steel 
Works at that place: The works of the Pennsylvania 
Steel Company were in full operation, as usual, this week, 
and made an average production. The Bessemer de- 
partment is in fine working order and made its 
usual output. The opena-hearth furnaces are both in 
operation and working well. With the exception of a 
few heats they were on special steels. No. 1 blooming 
mill is kept busy supplying the rail and merchant mills. 
No. 2 blooming mill is on special plates and had plenty 
of work. The hammers had one turn entirely on billets 
and the other on forgings for home use and shipment. 
The rail mill started on 56s, sec. 51, a heavy order, and 
were still rolling them when our report closed. The 
foundry was on the usual castings for home use and is 
very much pushed. The machine shop is also crowded 
with work and Jarge quantities of new machinery are 
being turned ovt. The pattern shop is very busy getting 
up patterns for new castings. The year 1887 was a busy 
year for the frog, switch and signal department, and al- 
though constantly adding new machinery, the demand 
for the improved switches, frogs, &c., they manufacture, 
increased in proportion to the capacity. The shipments 
for the year were 10,850 steel rail frogs, 5,831 switches | 
3,781 switch stands and 644 crossing frogs, together with 
a large amount of other track material. The merchant 
mill is working to its full capacity, the 20-inch train on 
rails and billets and the 13-inch train on general mer- 
chant steel. 


Rolling Mills:— 


The angle and beam mill of the Allentown (Pa.) Roll- 
ing Mill, employing 150 hands, closed down January 18 
for an indefinite period. 

The capital stock of the Youngstown (O.) Rolling Mill 
Company, of Youngstown, Ohio, has been increased from 
$64,000 to $100,000. 

The Helmbacher Forge and Rolling Mills Company, 
of St. Louis, have been awarded the contract of the 
Missouri Pacific system for links and pins for the ensu- 


ing year, 

A boiler exploded in the rolling mill of the Central 
[ron and Steel Company, Brazil, Ind., on the 9th inst., 
damaging a part of the mill building, killing two men 
and injuring a number of others. Most of the employees 
Were at dinner at the time. The boiler was but two 
years old and had been cleaned and tested on the previ- 









ous day. It was 26 feet long by 42 inches 
diameter, and parted in the middle. 

At the Lawrence mill, the last of the two batteries of 
three boilers each, to take the place of those which blew 
up Oct. 24th, was fired for the first time, Tuesday, and 
the mill is now running full in all departments.—[[ron- 
ton (O.) Register. 

The brick rod-mill of the Cleveland Rolling Mill Co., 
which has been idle since 1885, has resumed work on 
account of a large demand for rods. The rail and bloom- 
ing mills, which have been idle for the past six weeks, 
will resume work about Feb. 1. 


in 





Foundries:— 


There is talk of building a foundry and machine shop 
at Braddock, Pa. 

The Connellsville (Pa.) Machine & Car Co. cast a 24- 
inch brass sigaal bell, weighing 101} pounds, last week, 
to be used on the tipple at Trotter. 

The Kingsford Foundry & Machine Works, Oswego, 
N. Y., have completed the extension of their boiler shops, 
making it the largest and most complete boiler works in 
the state. They have an area of 300 by 65 ft., and are 
fitted up with new and improved machinery. They are 
now engaged in completing an order of 150 boilers for 
the Advance Machine Co., of Kalamazoo, Mich. The 
works are under the management of M. J. J. Tonkin, 
M. E., who has also the management of the exterior 
works of the Kingsford Starch Co. He has lately de- 
signed a new horizontal stationary engine that is meeting 
with popular favor and which presents many new and 
novel features. 


——— 


Fires in fron Works:— 


The car works at Dauphin, Pa., owned by Scholl & 
Schoop, employing about 150 persons, were destroyed by 
fire last week. Loss $75,000. 

MéCormick’s blacking works and Blackmore’s brass 
foundry adjoining, Pittsburgh, Pa., were totally destroy- 
ed by fire January 20, together with all machinery. 
Loss, $20,000; fully insured. 

A fire occurred in the boiler and conduit-works owned 
by Henry Warders, in Philadelphia, causing a loss on 
the contents of from $60,000 to $30,000, and on the build- 
ing $20,000. Fully insured. 

The round-house, machine and blacksmith shops of 
the Northern Pacific Terminal at Albina, Oregon, were 
burned on the 18th inst. Loss, $45,000; insured for $25,- 
000. Seven Oregon Railway and Navigation Company 
locomotives were damaged and a passenger coach burned. 
The loss on this property aggregates $10,000; no insur- 
ance. A boy named Whitney, aged 14, after the fire, 
was struck by a falling heam and killed. The fire was 
caused by the explosion of a steam-heater, which was 
being thawed out in the coach. 





Machine Shops:— 


Assigned: The Novelty Machine Works, Evansville, 
Ind. Assets, about $60,000 ; liabilities unknown. 

Elmer E. Cline, Alliance, O., has issued a compact 
catalogue of the engines, machinery and fittings manu- 
factured by him. He makes a specialty of upright and 
horizontal, portable and stationary, yacht, launch and 
catamaran engines, propeller wheels, shafts, etc. 

The late Prospect Engine & Machine Co. (formerly 
the Cummer Engine Co.), Cleveland, is being reorgan- 
ized on a sound and promising basis. The reorganiza- 
tion involves the removal of the extensive engine works 
of Bamery & Kilby, of Sandusky, to this city, and their 
consolidation with the new concern. 

J. H. Pratt, Cleveland, has recently sold a 16x42 Cor- 
liss engine to Beil, Cartwright & Co., Cleveland ; a 16x 
42 Corliss, with two large boilers and complete plant for 
the United States Fire Clay Co., New Lisbon, O.; a 100 
h. p. high-speed automatic cut-off engine, including 
boiler, for the Avery Elevator Bucket Co., Cleveland. 

The Hamilton Works of Wm. Tod & Co., Youngstown, 
O., are about completing a large engine for the Chicago 
Are Light & Power Co., 19}’’ high-pressure cylinder, 
35’’ low-pressure cylinder, 34’ stroke. This is the 
second engine of the kind furnished the Chicago com- 
pany and is after plans designed by E. F. Williams, of 
Chicago. It isan entirely new thing in valve motion. 

The Secretary of the Navy, Washington, D. C., will 
receive sealed proposals until noon of March Ist, 1888, 
for furnishing material and labor and constructing 16 
16-inch gun lathes, and for their delivery and erection 
at the Navy Yard, Washington, D. C., in accordance 
with plans and information to be obtained at the Bureau 
of Ordnance in the Navy Department. Proposals must 





be in duplicate and in accordance with said plans, and 














enclosed in envelopes marked “Proposals for 16-inch 
Gan Lathes.” The right is reserved to reject any or al 
proposals. 


Miscellaneous:— 

A certificate has been filed with the Secretary of State 
of Illinois to record the change of name of the Rockford 
Twist Drill and Bit Company, at Rockford, to Rockford 
Bit Company. 

Assigned: The Eagle Iron Works, extensive manu- 
facturers of screens and iron fences, Wilkesbarre, Pa.; 
the San Francisco Bridge Co., with liabilities estimated 
at $300,000 and assets of $200,000. 

A dispatch from Chicago, dated the 13th inst., says 
that nineteen of the twenty-one reaper, mower, aud 
binder manufacturers in the United States that evening 
organized a National Association. They had been in 
session for three days. Lewis Miller, of Akron, Ohio, 
was elected president. 

Thirty-five tubes, each 25 feet long, 16 inches in diam~ 
eter and 43-inch thick, are in process of construction at 
the plant of the American Tube and Iron Company, at 
Youngstown, Ohio. They are to be used in the con- 
struction of the Zalenski cannon to be placed on the 
new gunboat being built fortheGovernment. Although 
the tubes are required to stand a hydraulic pressure of 
2,000 pounds to the square inch, each is tested toa 
pressure of 4,000 pounds. 








pies Se eb 
Pig-Iron Production in 1887. 

The year 1887 was the greatest in the history of the 
iron and steel trade in this country, the production of 
both metals having been largely in excess of 1886. Ac- 
cording to the statistics published in the current issue 
of the Bulletin of the American Iron and Stcel Association, 
there were 583 furnaces in blast during the year, against 
577 the year previous, and the production was 7,187,206 
net tons of pig-iron, against 6,365,328 tons for 1886. 
There were 242 furnaces in Pennsylvania, and their 
production was 3,684,618 net tons. Ohio follows with 77 
furnaces and 975,539 tons, it requiring 23 States and 
Territories to make up the balance. Charcoal was used 
as fuel in the production of 578,182 tons, a heavy 
increase. 

Of this heavy production of metal only 337,6:7 tons 
remained on hand and unsold on December 31, 1887. 

The Lehigh Valley, which was once the leading dis- 
trict, has now taken second place, with a production of 
722,939 net tons of pig-iron, against 897,849 tons for 
Alleghany county. 

The production of Bessemer pig-iron for the year was 
3,202,153 net tons, of which 1,842,449 was from Pennsyl- 
vania furnaces. Alleghany county also leads in the pro- 
duction of this metal with 550,963 tons, against 405,850 
for the lower Susquehanna region. 


—— 


Germany’s Great Industrial Progress. 
Colliery Guardian, London. 

We have to report the remarkable fact that the pro- 
duction of pig in Germany in the first eleven months of 
1887, amounted to 3,547,427 tons, the corresponding out- 
put in the corresponding eleven months of 1886 having 
been only 3,054,436 tons, so that the output of the first 
eleven months of 1887 exceeded the corresponding out- 
put of the first eleven months of 1886 by 493,061 tons, 
or nearly 12 percent. The increase in the output was 
still proceeding, it should be remarked, in November, 
the production of that month having been 343,081 tons, 
as compared with 274,057 tons in November, 1886. 
Such figures as these show that Germany has become a 
metallurgical power of the first rank. There can, 
indeed, be no doubt that Germany has not only attained 
the rank of a great military nation during the last few 
years, but that her industrial importance has experi- 
enced a corresponding development. Theoretically, at 
any rate, a military government is not likely to repre- 
sent a first-class industrial nation; but there are excep- 
tions to every rule, and somehow or other, German in- 
dustry seems to flourish, in spite of the universal mih- 
tary service system established by that remarkable 
triumvirate, the Emperor William, Prince Bismarck and 
Count Von Moltke. 


i 


Advance in Barb Wire Prices. 

The Barb Wire Manufacturers’ Association at a meet- 
ing at Chicago, January 19, resolved to advance the 
price of their product to $3.40 per hundred, to take 
effect at once. This is a raise of 25 cents. The associ- 
ation practically controls the price of barb wire through- 
out the United States, 

i ae aremn Oe 

The Toledo & Ohio Central is taking bids on ten 
passenger engines and three mogul engines. 
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The McFarlan & Nottingham Co. 


MANUPACTURERS OF 


LATHES, PLANERS, SHAPERS AND 


DRILL PRESSES. 


220 West Second St., 


CINCINNATI, OHIO. 32ly 








G Mud NGI LATE, 


New Designs. 
First-Class _ Workmanship. 


THE MULLER MACHINE TOOL CO., 


8th and Evans Sts., [44] CINCINNATI 0. 





TELEPHONE 2312 FOREST CITY 


FILE WORKS. ESTABLISHED 1876. 


J. 8 BE. MOooRES BRO=., 

















FILE AND RASP MANUFACTURERS 


We makea coed 6 of 4 eel made from Extra 
Stee 


Office;26 South Water St. Works 18 to 24 Center St. 
CLEVELAND, 





WOoORSWICckEz MEG. 


co. 


MANUFACTURERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND BRASS GOODS. 


Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


nanufe2%ers of The Worswick Patent Radiators. 
AGENTS FOR IRON PIPE AND BOILER TUBES. 


Corner Water and St. Clair Streets, 


42 CLEVELAND, o. 





CLEVELAND ROLLING MILL CoO., 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





J. H. Dalliba. 
H. P. Hussey. 


DALLIBA, HUSSEY & CO., 


Dealers in 


Moore, Dopiesta & Co., 


IRON ORE 4" PIG IRON. 


101 St. Clair St. CLEVELAND, O. 


Chicago Office: 115 Dearborn St.. Rooms 2 to 22. 


Milwaukee, Wis. 





A, PLUEMER & CO., 


PIG IRON. 


COR. FOURTH AND RACE STREETS, 


Cincinnati, Ohio. 
Chicago Office—No. 107 Dearborn Street, 
Room 11. 


GEORGE K. HOSFORD. Manager. 30 









MACHINERY FOR 


traightening & Cutting Wir 


JNO. ADT & SOW 


New Haven, Conn., U. 8 A. 
















E.C. POPE, 
COMMISSION DEALER IN 


lron Ore, Pig Iron 


AND METALS. 
CLEVELAND, OHIO, 





' H. OUTHWAITE. W.G. PULLOOK. 
§. H. OUTHWAITE & CO.. 


Exclusive attention given to 
Lake Superior and Menominee Rang 


iron Ore. 


CLEVELAND, OHTO. 





Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, O. 
H. E. COLLINS & CO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURGH, PA. 





Saml. L. Mather, Fred. 
Prest. & Treas. _— —— 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 


from their own mines near Marquette, Lake 
upe rio or. 
Rooms 4 & 5 Mereentiie Bank Building, 


CLEVELAND. O. 


FOUNDRY COKE, 


72-hour Connellsville Coke, 
W. J. RAINEY. 


Mercantile Bank Bldg., Cleveland. 


Pittsburgh & Wheeling Coal Co., 
Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
Capacity, 2,000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, O. 
Lake Shipping Point, Lorain, Ohio. 








COKE-|° 











Tuttle, Ozlebay & Co., 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic a Menominee 
Districts. 


CLEVELAND, O. 4 





L. M. PITKIN, F.L. CHAMBERLIN, 
Pres’t and Treas. See’y. 


Variety Iron Works Comp’y 
BOILER MAKERS, 


Machinists and Founders. 
Shafts, Pulleys and Hangers 
a Specialty. 


61to73 Scranton Ave. 81 Cleveland, O, 





Walkers Tool Holder. 


For polding | drills and reamers 
for lathe wor Prevents break- 
ing or slipping: Can also be used 
or drilling and reaming 

holes by hand, and tor 
reaming holes under drill 
presses, ete. Five hold- 











ers ie a set. Made with 


double handle. when requir 
Walker Mfa, Co., “CLEVELAND, 0. 











Bolt and Nut Works. 


CLEVELAND BUSINESS DIRECTORY. | 





BUSINESS DIRECTORY. 


Canton, O. 








HE HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, Coach 
Screws. 15 


Nite, inet IRON WORKS, Mill Work, Shaft- 
Engines, Imperial job printing cn 








Boiler Makers. 


GMITH & TEACHOUT—(Established 1857.) 
.) Boilers, Tanks, Stills, ete. 644 Broadway. 











Bridge and Boiler Builders, 


Bova BRIDGE AND OES 
> WORKS, mfrs. of Arch and Truss Bri 
Boiler Tanks and Oil Stills. Bet. Wasson t 
and Case Ave. 











Belting, &c. 


ARKIN & BOSWORTH, Agents for Shultz 
Raw Hide Belting, 9 & 11 South Water street. 











Carriage Bolts. 


Sin * COLWELL & COLLINS NORWAY 
OLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 41 











Coal, Iron and Ore. 
A enENs HITCHCOCK & CO., Briar Hill 
Coal and Pig Iron. 101S8t.Clair St. 8 
) oe 'e MORRIS & CO., —COAL.— 
Grand Arcade Building, Cleveland, 0. 5 
ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank aud Superior Sts. 61 


X ANGER, A. I.. wholesale Scrap Iron, Nos. 
\) 173, 175 & 177 Merwin Street. 33 























File Works, 


FNDUSTRY FILE WORKS, A. & H. Gough, 
manf’rs of Files and Rasps, oqeel to tne best 
English file. Old files re-cut. Ail kinds of Job 
Criptine. Office and Works, 38 Columbus and 
33 Winter street 13 











Foundries 


OWLER & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 
AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 
ITZSIMONS WM. & SON, Rolling Mill and 
Machinery castings. Rolls a specialty. 

No. 435 Broadway. 64 

















Foundry Facings. 


c) LEVELAND FACING MILLS, Foundry 
Supplies, Cor. Scranton & Carter Sts. 21 











Hardware and Iron, 
INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


(LEVELAND ROLLING MILL CO., manu- 
{acturers of Steel and Iron Wire and wal 








Tire. 


HE EBERHARD MF’« CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 











Hardwood Lumber, 


ARTIN & BARRISS, dealers ia all kinds of 
Hardwood Lumber. 130 Central Way. 51 














Lumber. 


OODs, JENKS & CO., manufacturers and 
dealers in Lumber, Lath, etc., 5 Caener 





street. 
ISHER, WILSON & CO., Wholesale lumber 
dealers ( pine & hardwood), rough and dressed 
tamber, timber, lath. shingles, etc. 47 Contes 


PotEE, BIRDSALL & CO., dealers in rough 
and dressed lumber, lath and shingles. Yard 
and planing mill, 7 & 10 Carter St. 42 














Machine Shops. 


ORD, GEO. A., Metal Pattern Maker, small 
machinery repaired. 154 Frankfort St. 











Steel Stamps and Stencils. 


LEHARTY, J. H. & Co., Rubber Stamps, 
Seals, Stencils. 92 Seneca street. 54 











BUSINESS DIRECTORY. 


Akron, O. 


cNEIL, J.C. CO., steam Boilers, Heavy 
Sheet Iron Work, "ke. Repairing promptly 
executed. 
APLIN. RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ we 











etc. 





EBSTER, CAMP & LANE MACHINE 
CO., Founders and «Machinists, 12 Main 
street. 84 








Alliance, O. 


HAPMAN G. L. 
Machines 





builder of Engines and 
Also Jobbing and Repairing. 








Columbus, 0. 


ITY BOILER WORKS, manf’s of Stationary, 
Portable, and Locomotive Steam Boilers. 
All work warranved. Borger Bros. & Co. 











Cincinnati. O. 


HE CINCINNATI STEAM HEATING CO, 

manfrs, dealers and contractors. Warming 
ond ventilation of public and private buildings a 
cialt Boilers, Radiators, Pipe, Fittings, 
| ee ods, &c. Correspondence soliced. 187 
West Pearl street. 92 


UNNY, ALEX. Queen City Pattern 
Works. Patterns mn toorder. 134 EK. 2d st 


ATFIELD. JAMES Pattern Maker. Fat- 














terns of every style etoorder. 165-167 
West Second Street, 8B 


Hinckley, O. 





Sham. W .S. Tin cans of every description 
— job lots special prices. Correspondence 
solici 81 








Meadville, Pa. 
URRY & CO. general jobbers in Castings of 
all kinds. 43 











Mansfield, O. 


AA ANSFIELD STEAM BOILER WORKS, 
i Man’frs of Steam Boilers, Oil and Water 
Tanks, and all kinds of Sheet Iron Work. 











Niles, O. 


RAXVES BROS., Manufacturers of Boiler, 
Tank and Sheet Iron Work, ete. 











Rochester, N. Y. 


OOD-WORKING MACHINERY. Send 
for Catalogue. J.S.Graham &Co. 438 
‘’ LEASON, WILLIAM, manufr. of Machin- 
ists’ Tools, Lathes, Planers, and Pat. Gear 
Dressing Machines. . 10 Brown’s Rac. 














Struthers, O. 


UMMERS BROS. & CO., manufacturers of 
Box Annealed Common and Refined Sheet 
Iron. and Superior Quality Shingle-Bands. 61 











fron Planers _ 


A SPECIALTY. 
New Patterns. 






This Planer returns the table 8 for 1. 


Sizes from 20in by{0in. and 80 in. by 80 in 
to plane from 4 to 10 feet in lergth. 


Rochester Machine Tool W’ks 
LIMITED, 
84 Rochester, N. ¥. 





Lxpiration Ravistety 


MANUFACTURERS’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amountson different 
property, amount of policy, amount of premiums, 
time of expiration, etc., will be sent post-paid on 
receipt of BI. 00. Or we will give one asa premi- 
um with each new subscription tothe Iron TRADE 
REVIEW, price $3.00 per year. 


Address, 
Gleveland Printing and Publishing Go. 


Cleveland, Ohio. 





ever made. Manufactured by 
Harmon, Cibbs & Co., - 





Stearns Mfe. Co. 


ERIE, PA. 





a “a 15 “y 400 eases Fore. 
Boilers of Steel and Iron 


the Trade or user. 


Mill and General Machinery, 


WORKS AT ERIE,PA 


Supplie 











The Daisy Patent Natural Gas Burner. 


For oH Pade of Stoves. Furnaces, and Open Grate. 
ll produce more heat than any other burners 


Corry, Pa. 








Send for Catalogue 
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Ovrice OF Lron TRaDE REVIEW. 


CLEVELAND, O., Wepnespay Evenina, January 25, 1883. 
lron Ore. 

No change has taken place in the situation since our 
last report and nothing is looked for in the way of a set- 
tlement of the difficulties now surrounding the iron 
market until the railways place their orders for the 
present year. From Pittsburgh it is reported sub rosa 
that the rail mills have gone down to $32 by way of an 
inducement, without, however, securing any of the re- 
sults hoped for by this concession. The railways profess 
to be firm in the stand they have taken viz., to pay no 
more than $30, the average price paid in’87 having heen 
$37. In the mean time the railways may be fairly said 
to he cutting off their own noses. The furnaces in blast 
in the Mahoning and Shenango valleys at this writing 
have an estimated capacity of 800,000 tons of pig iron a 
year. Approximating the average freight charges paid 
to the railways at $5 a ton—counting the freight on the 
ore, the coke, and the finished product—it appears that 
in the single instance here cited, the railways lose $80,- 
000 a week, being one week’s proportion of a total an- 
nual freight charge of $4,000,000. These figures refer 
to only about 27 furnaces, while there were in blast 
in all parts of the United States. at the be- 
ginning of this year, 600 furnaces. This is the 
season for the beginning of the annual ore sales, but this 
year there is no sign as yet of any transactions in this 
line. Ore producers, in view of the absence of any de. 
mand, are not chasing around for business, while those 
furnaces which are at work upon iron for mill and 
foundry purposes and upon steel for merchant use, are 
buying only two or three weeks’ supply of ore—barely 
sufficient to keep ahead of orders. The vessel men, who, 
up to within a short period, bulled the freight market and 
claimed with confidence that things were going “their 
way” are now beginning to realize the situation and 
have dropped some of their exorbitant demands. The 
situation warrants the prediction that a $1.50 rate from 
Ashland will be high this season and that the same will 
be true of a $1.10 rate from Escanaba. It is reported 
that there will be plenty of $1.00 charters from the latter 
place, which is more nearly in keeping with the con- 
dition of the ore trade. We quote without change : 

No. 1 Specular and magnetic Bessemer ores per ton.. 47 07 50 


No. 1 Specular (non-Bessemer) ores per toDn............ces00 00@6 55 

Reanenee? FeO se saciecsaresentencatssienescniil ckeseoidecosciece 4 75@6 70 

i oe OO ee ee @5 00 
Pig Iron. 


The market is undeniably weak, and although $19 is 
obtained at the furnace—four months—for the best 
grades of foundry iron, lower prices are constantly being 
reported, to the demoralization of the market. The 
weaker furnaces are evidently being driven to the 
wall, Having large investments in ore they are com- 
pelled, nolens volens, to make it into pig to get evena 
portion of their money back, and for this reason the 
market wilf continue dull until the smaller firms shall 
have disposed of their stocks at sacrifice prices, and gone 
out of blast. It seems strange that such a course should 
be followed by many producers of iron, but with ore 
purchased at high quotations, and without remunerative 
orders, it is plain that they must convert their ore into 
cash somehow, be the loss ever so great. Firms doing a 
large business and having sufficient capital at their back, 
are holding off and, in some instances, are preparing to 
blow out. Orders for two and three car-load lots are 
being booked, generally of standard or special makes, 
and at fair prices, but there is no denying the slump in 
the pig iron market, and this in the face of a healthy 
and growing demand for the raw material. In some 
quarters the low price of pig iron at this time is attrib- 
uted to the statement that a large quantity of Bessemer 
ore, bought for rail purposes, is being made into pig for 
merchant uses, so that the demand for ore, which would 
otherwise exist, is fully met and supplied by the Besse- 
mer ore diverted from its intended channel. To main- 
tain the pig iron production at present prices means a 
reduction in ore, in freight, and in labor. A reduction 
in the price of ore means, of course, decreased vessel 
rates; less wages means less bread, and reduced railway 
freight charges will hardly be relished by the railway 
people who object to paying living prices for steel rails 
and who, slowly but surely, are killing the goose that 
lays the golden eggs. The following <:re the ruling 
prices, f. o. b. cars, Cleveland, four months; 


CHAROOAL PIG IRON. 
Lake Superior Charcoal all gradeS......000-.--s-008 
BITUMINOUS AND OOKE IRON. 


eveeuedl 50@23 (0 


























No. 1 Bessemer 20 

No. 1 foundry, all lake OFe8,.......ccccscccsssessorecessessesceeees 20 35@2085 
No. 2 same.. ‘ ’ ’ 19 35@19 *5 
No. 1 foundry, lake ores, with cinder mixture............ 19 85@20 35 
No. 2 same age 18 85@19 85 
No. 1 silvery, native Ohio ores... 20 00@2u 50 
oe peg eee ge 19 3501985 

0. 1 gray forge, ene - 

py ED Ee RIE a 17 85@18 35 
No.1 American pyeees 4 (Bisa WI si cesisetriviesizivnes 2053 


No.2 American Scote 


Manufactured Iron. 

The market shows a decided improvement in every 
direction, brought about by the large orders that are 
being placed by car works and others requiring this sort 
of material. Bar iron, which had been sold as low as 
$1.60, is now firm at $1.70 and the market is rapidly 
rallying. Buyers who, two weeks ago, were undecided, 
are now active and are much more disposed to purchase | N 
than holders are to let go. It seems to be understood 
all around that this is a good time for buying, and that 
prices will be higher, later on. One local firm declined 
to fill a large order at present prices, preferring to wait 
for better inducements before parting with its stock. 
The sheet iron market is quite dull, and will remain so 
until May or June. Sheet iron is quoted at $2.75 for 
No. 24, but a large order would be filled by some mills 
at a price much below that quoted. 

Hardware. 

Sales are reported to be very good for this season of 
the year, both in light and heavy hardware. The out- 
look for a large Spring trade is excellent, and the weak 
spots are very few in number. Gas pipe is still weak. 
Cut nails are looking up a trifle, $1.85 being paid for 
iron and $1.95 for steel. This is the price at the mill, 
and for 1,000-keg lots. Metals are still high and firm, 
but dealers do not like to carry more than is absolutely 
necessary to fill orders. 

Scrap Iron. 

The market is dispirited, and if any sales were made 
here during the week, they were in small lots, and to 
foundrymen. There is aslight demand for axles and 
rail ends, but no noteworthy transactions are reported 
either in rails, car wheels, or wrought scrap. 

DETROIT PIG IRON MARKET. 
Reported for the Iron Traps Review by Uharles Himrod & Co. 

From the car industry alone there has been a sufficient 
call for foundry and wheel iron to makea very active 
market in itself. It has been stated that 50 per cent. of 
the total unmber of cars ordered in 1887 have been 
ordered since the Ist of January, indicating a very 
active trade in this particular branch, and giving an 
additional stimulus to the strong market for Lake Supe- 
rior charcoal, and checking the weakness exhibited for 
certain grades of foundry iron. Large orders were 
placed here last week for Lake Superior charcoal at full 
prices, while there is also a large demand from te East. 
Foundry iron from the Svuth seems stronger than the 
Northern gredes at this time; particularly may this be 
said of gray forge, which seems further sold ahead than 
the higher grades of foundry iron. We quote the mar- 
ket as follows (Jan. 23): 


Lake Superior Charcoal, all Nos. $22 00@$23 00; Lake Superior 
Coke, all ore. $21 50@$22 00; Lake Superior cole... cinder mixed, 
$19 00@$20 00; Standard Ohio Blackband, $21 50@$22 00; South- 
ern No. 2, $19 50@§20 00s Southern Silvery, $18 50@$19 00; Jack- 
son County (Ohio) Silvery $20 50@21 00; ofimertonn old iron 
rails, $25 00@$26 00; Old Wheels $21 00@$22 


LOUISVILLE PIG IRON Pill 
Reported for the Iron TrapE Review by Geo. H. Hull & Co. 

There has been no change in the market save that sell- 
ers of iron are asking a shade more money. Buyers, 
however, are not responding to their views save for 
small lots. The subject of the tariff is cutting some fig- 
ure as buyers wish to know the action of Congress before 
making large purchases. Old wheels have sold at $19.75 
and old rails at $22.00 cash cars, Louisville. Buying 
from cities tributary to Louisville has been fairly active. 
We quote (Jan. 23): 

“Pia Inon.—Southern Coke, No. 1, founders. $19 00@$20 50; 
Southern Coke, No. 2, Foundry. ‘818 00 ® $19 50; Southern 
Coke, No. 24, Foundry, $17 00@ $19 00; Hanging Rock Coke, No. 

Foundry. $19 50@§2 50; Hanging Charcoal, No. 1, 
Be $22 50@$24 00; Southern Gaasecn. No. 1. Foandr 
$19 50@21 50; Silver Grey, different prodes. | $16 00@$18 C0; ez: 
ern Coke No. 1, Mill Neutral. $16 50@$17 50, Boypnere Coke, No. 
2, Mill. Neutral. $15 75@316 75; Southern Coke, No. 1, Mill, Cold 
short, $15 75@$16 75; Southern Charcoal, No.1, Mill, $0009@$00 00; 
White and atottled, different grades, $15 00@$16 00; Southern Car 
Wheel, Sta Brands, $24 00@§$25 00; Southern Car Wheel, 


other Ban my $22 00@$23 00; Hanging Rock, Cold Blast, £24 00 
@$25 00; Hanging Rock, Warm Blast. $20 00@$21 00. 


CINCINNATI PIG IRON MARKET. 


Reported for the Iron Trapt Review by Rogers, Brown & Co. 
On the whole, it has been a quiet week, so far as gen- 
eral trade is concerned, but a few large buyers have been 
availing themselves of present market conditions, and 
placing large orders for deliveries through the year. 





order books of some of the sellers. It is a long time 
since a more determined effort to break down prices has 


g5 | been made by Western buyers and the air has been full 


of rumors of unusual concessions, few of which have 
materialized on investigation. But the united action of 
consumers in alternately “hammering” and neglecting 
the market has had the effect tocarry the average level of 
prices still lower. The Southern sellers that were recently 
weak have mainly filled up with orders and are not now 
offering. Hardly ever in their history were the South- 
ern furnaces so heavily sold. Almost any of them could 
keep their yards bare for two months without another 
order, and some could do so until mid-summer. We 
quote for cash, f. o. b., Cincinnati (January 21): 


Hort Buast Founpry [ron.—Ohio and Southern Strong Coke 
No. 1, $20 00@$2056, Ohio and Southern Strong Coke, No.2 8 50 
@$19 00; Ohio and Southern Strong Coxe. No. 3, 13 OSS 50; 
pag Soft oepaceal, No- 1. $20 00@$20 Ohio aoe Stonecoal 

2, $18 50@$19 50; Mahoning and Shenaegy ‘0 Valley coke. ae 3, 
$0) 50 $21 00. cameo Tron. oe ee oat No. 

00; Honsing Rock No. 2, $22 00¢ 00; ao hg and 
Alabama, No. 1, $21 00@$21 50; cmmoes and Alabama, No. 
$19 50@$20 50. Forge—Strong Neutral Coke, $17 00@$17 50; Mot- 
tled Coke. $15 50@$1600; Cold Blast, $1600@$1700. Car 
WHEEL AND MaLieasLe—Southern Car Wheel Iron, $23 00@ 
$2400; Hanging Rock Cole Blast, No.1. $2459@$2500; Lake 
Superior Caz Wheel Malleable, $22 50@$23 00. 


ST. LOUIS PIG IRON MARKET. 

Reported for the Lron Trang Review by Rogers, Brown & Co. 

A rather singular and irregular contest has been going 
on the past week over some good-sized orders that were 
in the market to be placed. A number of buyers claim 
to have been offered a Southern coke, No. 2 foundry, at 
$18.25, cash, and sales were reported on this basis. In- 
vestigation, however, shows that no such orders were 
placed, and the furnace company in question denies 
having offered any No. 2 foundry at any price. The 
alleged quotations, however, have been used vigorously 
on the leading companies, who are holding No. 2 foun- 
dry firm at $19.00, cash, St. Louis. The orders referred 
to are not yet placed, and the situation is a sort of stand- 
off. There is unquestionably a stronger disposition to 
buy, and with some large consumers a necessity exists to 
place orders soon. The furnaces are firmer than a week 
ago, many of them having booked large orders from 
other markets. The next week or two is likely to de- 
velop considerable business. We quote for cash f. o. b. 
St. Louis (Jan. 21): 


Charcoal Four.dry [rons.—Missouri, $20 00@21 00; Southers, 

$20 0WU@$21 50. Coal and Coke Irons.—Southern, $19 00@ 

1950, Ohio Softeners. $21 00@23 00. Mili Irons—Southern No 1, 

$17 00@18 00. Car Wheel & Malleable lrons—Southern, $21 00 

pod 00; sane Superior. $22 50@23 50; Connellsville Coke, East St. 
ouis, $5 


CHICAGO PIG IRON MARKET. 


Re ued for the [Ron Trape Review by Rogers, Brown & Co., 
WoW Backman, Resident Agent. 


This market is still dull, although some round orders 
for Lake Superior charcoal iron are reported at slightly 
better figures. There is a steady retail trade for carloads, 
of Ohio irons particularly, to keep up the mixtures in 
local and Northwestern foundries, but the feeling with 
most buyers is that the time has not yet come to make 
their larger purchases. Meantime, furnaces are com- 
plaining of prices, and demonstrating that any fur- 
ther decline must cause their stoppage. It seems im- 
possible at present to further reduce cost, and with 
many furnaces present prices barely return cost. Sellers 
quite as much as buyers are willing to wait a little and 
see what turn matters will take. We quote for cash, 
f. o. b. cars, Chicago (Jan. 21): 

Coke and Coal Foundry: —Ohio Hanging Rock softeners, No, 
1, $21 50@22 50; Ohio Jackson county. softeners, No. 1, $2i “— 
22 00; Ohio, Black Band softeners, No. 1, $22 00@22 50; 

Ure and Cinder softeners, No. 1, $21 00@22 00; Seutheen coke 
foundry No. 2, $20 50@2i 00; Southern ooke foundry N » 
$20 00@2050; Southern coke foundry No. 3 $19 £0@20 00. d 
Materials:—Old American Rails, $23 00@z3 50; Old wheels, $20 50 
@21 50. Coarcoal Foundry:— Lake Superior, $21 50@22 50; South- 
ern, $21 50@23 00; Hanging Rock, $24 00@25 00. Car Wheel and 
Malleable:—Lake Superior, $21 50@22 50; Prandere, Southern, 


$25 00@ 26 00; Hanging ae. Cows Blast, $26 00@28 00; Hanging 
Rock Warm Blast, $24 0@ 





poet So 
LIST OF PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 


Reported expressly for this paper by H. T. Fisher, 
(late Ex. U. S. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland, O. 


BEARING DATE JANUARY 17, 1888. 


Casting apparatus. hub, F. H, Ensign, To'edo, 0. 

Fences, clamp for wire and picket, A Fick ett, Beshester, Wi 7. 

Metal cylinders, machine for shaping wrought, F. J. Seymour, 
Cleveland, O. 

Nail- making machine, F. F. Raymond, Newton, Mass 

Nail-tongs, A. Wood, Washington, Ky. 

Nailing-machine, J. P. Smith and W. C. Evans, Breter. N. H. 

Nut-blanks. method of and machine for making, 8. 8. Babbitt, 
Uniontown, Pa. : 2 

Nuts. machine for counterboring and tapping, J. Gielow, Chi- 





cago. ll. 
Saws, feed for stone, N. McIntyre, Breskive 





| Rhode Island. 


The result is, therefore, a handsome addition to ad 


¥. 
Screw-bolts, machine for finishing, C. D a Providence, 


Stove-pipe-grooving machine, E.G. Wilcox, Ghiceeo, lil, 
Turning cross head pins, machine for. b. J. C Roates, Erie, Pa. 
Vise or clamp, hand, A. H. George, Passaic, N. J. 
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$60| AMERICAN GIANT DYNAMO. $60 


Electro-Plating and Electrotyping Machines 
IN ALL SIZES, 
FROM $60 UPWARDS. 








Cheapest 
=, and Best in 
Te re th Market. 


Headquarters 
foreverything 
in the Plating 
and Polishing 
.. line. 


Materials. 


ZUCKER & LEVETT CHEMICAL CO., 


ESTABLISHED 1863, INCOKPORATED 1881, 


SOLE MANUFACTURERS & PATENTEES, 
Works: 538 to564 W. sixteenth St. Office: 36 to40 Eleventh Ave.,New York, U.S, A. 


Cleveland Foundry. 
Castine s 


For Machinery and Rolling Mill 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs 
STREET RAILROAD TURNOUT’. 


N 9,11 13 
Winter Street, } Bowler & Co 








CLEVELAND WHEEL & FOUNDRY WORKS. 
a ex MAHER & BRAYTON, Proprietors, 


Manufacturers of 


‘Car, Engine, Truck and 


: Tender Wheels. 
RAILROAD, ROLLING MILL 


and Machinery Castings. 


and Turnouts. 


Chilled-Faced Railroad Frogs. 


< Office: 20 Carter Street, 
= Works: Cor. Carter and Collins Streets. 
. Cleveland, Ohio. 32 


Emery ard Corundum Wheels, 
EMERY WHEEL MACHINERY 


—AND— 


FawLIvNy PAPER. 








All goods manufactured by us are guar- 
anteed to give satisfaction. Give them a 
trial on their merits. Write for circular. 


Springfield ea csd Gaels Wace th: 


SPRINGFIELD, MASS. 








(7 =%Sharon Boiler Works, 


: _ 






SHARON. PA. 
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Iron Clad Paint Co. worcisupantce., 


Factory 75 & 77 Central Way. Sec & Treas. No. 3 Case Building, And set the. eee 
article, and save liability of 
CLEVELAN b, OHIO. suit for using an article 


made in violation of_the 
patents issued tO Wm. 
Green and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil, 


dby Nearly all 
or eRe Pe ee %é3 





Trade Mark Patented —Pamrt Petr t- “ 





ALEXANDER NIMICK, GLENDY 8S. GRAHAM, ARTHUR BRITTAN. 
President. Secretary. Manag. & Treas. 


Nimick & Brittan Mfg. Co., 


PITTSBURCH, PA., 


Manufacturers of 


BUILDER'S FINE HARDWARE 


Patent Burglar Proof Door Locks, 
Knobs, Sash Locks and Padlocks, 


Genuine Bronze and Imitation Bronze Goods. 


Large Catalogue mailed on receipt of 50 cents. A condensed Catalogue mailed free. ll 


O’DONNELL & BARRETT, 


BUILDERS OF 


Hydraulic and Steam Passenger and Freight 


ELEVATORS. 


Also Hand Elevators and Dumb Waiters. 
No. 53 Center Street, 
Telephone No. 21ll. CLEVELAND, O. 


All Kinds of Shatin Renaired. 


WOOD-WORKING MACHINERY 


—FOR— 
=, Planine Mills, 
Railroad Shops, 
CAR BUILDERS, 
Carriage, Sash, Door, Blind and Cabinet 
Makers. 
Send for Catalogue. 05! FRANK & CO.. Buffalo. N.Y. 


















nh — 
Stump before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


\ ss nownmn to the Aris. 
= POWDER, FUSE, CAPS, 
Electric Mining Goods, 


EEBRo _ Xs Es, AND ALL TOOLS FOR STUMP BLASTING, 
THE GREAT 8TUMP AND ROCK FOR SALE BY THE 


ANNIHILATOR. HERCULES POWDER COMPANY, 








4U Prospect street, Cleveland, Ohio, 
3. W. WILLABD, Maanyerye. 





ww 


wyuIROMQ 244-000 


ot at 


peed te bet et Peet 


es 














—_— 








CLEVELAND WHOLESALE PRICES. 
HARDWARE. 

Anelis. per Ib. 

American.. canaunnent sthinet ent 7 nen | 
Wrights... me 

“Anvil Vise and Drill. 

i i saictisswesesnecysooentede dis 4 

ae remem WD ipicastvcsachopanceovnecnccsored dis 25 


Augers and bits, 





HOD. hi cseeseies dis 60.£10 
Common augers and bits...............-..- dt 8 
0 Douglass “Mfc. C écverseees aa 
Reel Jennings’ augers and bits, ............+. dis 25 
Expansive Bits, Clark’s | ae ash 
Tar ge, $26 ...0-cesrssencsenesseeseaserseenstensssnss seenncseraces 





“Tves’.. »olis S410 


gers, 
Hollow Au Bonney’s anyon. 


Jollow Augers, 
















doz ake vee dis 40&10 
" $ A ust. 
i ye ‘Augers, tearne Sead dis 810 
Gimlet bits per gross $4! 
Stock D li ... dis 50&10.£10 
ae A rd Bit Sirus adios dis 15@15410 
Awl Hatts. 

, brass ferrule,"............ ® gross $3. 50, dis 45 
— sewing, short. @ doz $1.00, dis 40&10 
Patent Sewing, 1ON ......+.000---.0---0055 1.20 @doz net 
Patent peg, plain top, $10,00 ® gro., dis 45 
Pat. peg, ieather top. ... $12.00 Pgro., dis 45 

Awls, Brad Sets, &c- 
\wls, Sewing, Common......... 8 gross $1.75—dis 45 


. $3.00—dis 45 

a gross 75e—dis 45 
.-0$3.00—dis 10 
..-$7.8)—dis 39 
50 e gro dis 35.10 
.: .. 81. 50 ® dos dis 25 


Awls, Shouldered Peg® gross 
Awls. Patent Peg... 
Awls, Shouldered Brad... 
Awls handl rad 

Awls handled. scratch. 
Awls, socket scratch....... 
Brad Sets. No. 42, $10.50; 


















$12.50... -eadlis 6). 
 Excelsio 
Brad Sets Gtanlay’s Baoeimer, Bod. dis 30 
* =e. 
Makers’ and ee Brands— 
First quality... am ..Pdoz, $7 (0 
Others.. neta ~Bdor. aod my 
Full polished .. sakncactiteonten .$8 00 
“Axio Grease. 
Frazier’s. in bulk....... keg Pld 4c; pail 5¢ oat 
Frazier’s, POT XTOSS .......+6 Sccneagheeaetiscnsiveuvenens 
Bag Holders, 
Sprengle’s pat., P doz $18.........00--seereeeeeeerenes dis 60 
*lances. Pa 
b pees ER es Paper 
Se. dor $150 dis 50 
Kells, 
nand. light Brass ...........ccesssse- ie 





Hand. White Metal.. 
Hand, Silver Chime. 
Hand, Globe esse 8 s Patent). 
Gong, Abbe’s.. vai 





Gong. Nichols. enamel an eames 

Gong, Barton’s.. : 

CO, WOMNET TD snccccinccccscscesncasneseste - Sargent’s ag 70 

aes si 

Farm bell ie iis 70 

Steel alloy, church and SCHOOL... «..cccccsscereeeei8 40 | 
Rellews. _Dinwount. 

aii Ftv. mati 

Blacksnith’s........- Nea Bullock's oe 5X10 

Moulder, ........ccccec-corerem ..iscount 40 | 

| ee eee acbasuvtiin sed discount 40 


Belting, Rubber. 


Boston Belting Co,’ 8 Stentesi.. 
xtra 


... dis 60&10 

dis 50&10 

oe .. an dis 45 

Cleveland Rubber Co., extra standard ...dis 60410 

Shultz Raw Hide Leather Belting, single, dis 30 

double, S - = 
is § 


er) 


a eeeer eer eseesesieneee 


Standard, oak tanned. 

Alexander Brothers’ Pure Oak Tanned— 

New list Oct. Ist, 1887, less... cases 
ench Stops. 


Hotchkiss’s ® doz $5.00 i on 
Weston’s ® doz No. 1, $10. 00; "No. "2. $9" 
dis 25£10&5 

. B doz $7.50 dis 25 
‘Bit ‘Holders. 
Extension, Barber’s ® doz $15 00, dis 25 
ji IS AE, —— $24.00 dis 40 
Angular ......00 doz $24 00, dis 40 


Morrill’s ........006 


a Blind Staples. 
Barbed % inch and larger........... 








i P h8@8i<c net 
Barbed 34 inch ........ secnamaatiaessenees ® tb 9@9Ke net 
Bolts. 

Cast iron barrel bolts.................ccsccsces 70 
Cast Iron shutter | pend ote. SAREE | 7¢ 
ee ee eee 65 
Ives patent door cea 5 
Wr’t iron barrel bolts........... 
Wrought iron square bolts 
Wrought shutter bolts.............cc00-ccese0 
Carriage com. new list...............0secce0 Toei 
Tive , COUAWAOT: TUE TABS cos sseecseacceses sscccceannes 65410 
Carriage and tire, Sesadsiatie o pattern ...... 75&10 
BLOVG WOSEI: \isccetbnuicsasosears ease ont 
PLOW bol ts......esccsceeeeree paancbenessabienekaan pies hpieheltuice ned 50 
EN eR REN icenccanain 

Ends ... ol dis 70 


“Blind “Fasteners, 
Van Sand’s Screw Pattern $15 ® gross—dis 60410 


Van Sand’s Old Pattern..... 5 ® gross—dis 50410 
Autom: atic for wood............ ma) 
ii rick a ed $15. 50 eee eRe eee eeeee 20 
Borax 
en bases +90 


meen Sackinen,. 


Without augers. Upright Angular 
Snell’s. Rice’s patent 5 50 6 75 dis 404£10 
Lawrence .......... 5 50 g 4 dis 45@45£10 
Other machines......... 235 sosineibesenven pet 
Phillips, with augers. .6 00 2 D0. es ® 3) 
Braces. 
Barber’s.. discount 50 
Spoffard’s Patent ... ...discount 50@ 0410 
Bartholomew’sN08. 25, 27, 30..s-s-sessss.+- dis One 
artholomew’s Nos. 117. 118, ” AIRE AUER, SS: dis 
pinidon’ 8 corner w Genes .. eiuipsiasieinn ofl itiainieto 
ORS. sconce écahvatce 
seein 
prelf, plain, Sargent’s Het teeseeeceeee seceeese oe + 55410 





Reading. plain“. 
eading, rosette... 


| 


Bright Wire Goods 








| Fepelel TMD. aisiecsctéecapeise<cocecetss +» T5&10@75& 1085 

9x1 

6 50 

ota, Galvanized, 
Tron clad wa at $2 75; 12 qt $3 C0; 14 qt $3 75 
Bull ee 
Deitel: Beckley & ad "e ... dis 70410 
RD SS Ree dis 50410 
Ellrich Hardware Co., white metal low list rocked 
Butts. Discount 
fo. Re a ener ane 75@70XK10&.0 
Cast brags, loose joint...........23'4&10t03344&10416 
Cast Iron— 

Mast HINT, WACTOW .....0. 10:5 -00cecccssesennecniees FOk10.&5 
Fast joint, sone concchnemibcciea 751045 
se joint.. arts 
Loose joint, ja. Reet sd Se salen Scunetumesnaend 24 & 10.85 
Loose joint, jap. with acorns................ bus. 1045 
10080 PIN, BCOTDE.....0.00..00+0cereceeeecererens 6634 &104&5 
Loose pin. japapned acorns.. 6674810 &5 
Loose pin.acorns.japanned, plated tips6644.& 1085 


Wrougnt steel— 
Wrought. fast joint narrow. 
Wrought. fast joint broad... 
Wro’t loose joint broad... 


we. 65&10) 
wee 65410 
.. 65&10 








Table Butts. baek mae, etc... -- 65.810 Li 
Regular inside blind ............ 65410 | 
Oe ES! eae: 65&10' ~ 
I SN  davaas pier sab uscevaednowees die 65410 | 
Light loose pin.. sosnsiencc> GOED 
| Can Op ners, 
| Sprague a. 3 ean 00. 2 oe cide 3 es | Sees dis50&10 
Star ies Sah . $4 00 net 
Recsesile RAS ae ...'® doz $2.50, oy 45 
po TE aE Ee $1 25, dis 45 
Caps—Percussion, # 1000, 
Hicks & Goldmark’s } & 
F. L. Waterproof, 1-10’s ..........cccc0c. os ? 
E. B. Trimmed Edge, 1-10’s ............... & 
E. B. Ground Edge, Cent, Fire, 1-10’s i 
Double Waterproof. 1-10’s .............-0 1.40 
| ae ¥ pe SS eee eT 
| Elys waterproof central. a cae aes 
’ Elys EES Oe 
“Cartridges. 
I I iss es oss ehabceccomecevasecdansees discount 50&5 
Pistol poe FIMO ...escssesecevesneavscrenesesoed discount 30&6 
Military and sporting...................+5 discount 254&5 
et | Carpet Stretchers, 
; Cast steel, polished. ....... ....sseseseeeenes ® doz $3.25 
| Gast i DUGT 5 CONE DOIN oo ncconcciccasesscteneesss per doz80c 
SS Cae -. @ doz $1 75 





Bullard’s. .........-. = 
Cattle "Leaders. 
Humason, Beckley & Co.’s 
ee, ne OS EE Se 

OSS’ ) A eee 


Carpet Sweepers. 


+ secccesse GI825 











PRIN cos pinactensceckosheasies Ge ccxaneseeeonounneee * doz $18 
Cards 
BD OR CURING csenccstoxerectintiinsticieaacens dis 10 
MIND xe Gechananbbaniieincuswonceenassonen 
late 


a 50.£10@60&5 





Shallow Socket ... 











Deep Socxet.. ’ «dis 40£10 
| Yale Casters. list May, 1884....dis_ 30 &10@40 
TSAR MRMINTRE oo cs cxogcace, cctv cencvnuncecia ns dis 45410 
Chains. 
Trace. “34 cae ® pair 1.03 
-B pair 92e t dis 50£5@50£10 
eoeeee @ DAIF 1.11 
German Halter Chain, list June, 1884 . dis 55 
German Coil. list of June, 1881 as . dis 55 
Galvanized Pump Chain ® hm 54 to 4% 


Jack Chain, Iron ... 



















IRON TRADE Eee RNY > 











yeoman 


Nicholson 


Roy al.. 
Heller’s horse 


Frary’s Patent 


Fru 


0 i 
® doz. $3 00 375 








Douglass = head nee 





J.Barton smith 


First Quali y, Cork Lined 
Self{-measuring, Enterprise, per doz $36 dis aN 


Paragon................000 
Hay,Manure and Spading. list.............. 
Enterprise Mfg. Co..... e 


Sentral 6 Stamping Co.’s list.. 





Cradles. | 
EPERIR.. ..«c<sctpvedinctbivphousstaeetaestees masa dis 40£10@50 
Crowbars. : 

Onst GE tas cieittate ceisiDinileesisedivicdnancth Bilb -4 
ELOT, GOSOY POUND caseencickesdnnstendaddianivoinrs 3% 
Curry Combs, 

Fitch’s Pattern... dis 40 
OE ss cchcakns shppuiduhintetnccnobes eS doz. ‘$10: 00, dis 25 
a 
Table .. eeninlsssceeciaetins net 
MDONINOR PRUNING secsscesiccdutereceiervetccooervnccand net 

| Dog Collars 
[SEE BBN caicccsed otipeessns veusd fray taek vis dis 30&10 
RNR is i <ekedicactipuatcdinentdaieedatbicinccsissuvwsaneel dis 40 
Door Springs. 
Torrey’s Rod, regular size.................. P doz $1.30 
Gem (Coil); list April 19, 1886,.......0...... ..... dis 10 


Drawing Knives, 

dis7T5£1N@75& 1045 
dis 20 & 5 
dis 20 


Drills and Drill Stocks. 


Se La ge RAR EE Ee aE emer SSR Set ae 2.00 
Blacksmiths’ ° 


elf-feeding, each...$7.50 discount 20 





NE A res discount 40 & 10 
Breast, Millers Falls........ .e2ch, $3.00 dis25 
MRMRMNN WY MIU Weeclesccucesccss Gsetscecseonesed 2@25 
Automatic Boring Tools..................... each, $1.85 
PMI CUAL Daicncscuecks sccctactivestvesatessnccene Cauesy lee 
PR caitrtsxsss spsdasowiaier 5010 
oy, Ee 50410 
PEMINCRNN cis2s sepapsshvipensicabceiacinecsienssocsbackeice 5010 
TUR onic osccctsamepeeciestacoadiescdeiesdacqsediecte tess 50&10 


Drill Chucks, 


Morse’s Beach Patent......each, $8.00, disount 15 
RNAI oo a nicveaac.ss csudvsncexeecapetcdcmetbextwitaceieotes *s 25 
Dripping Pans, 
Ree AR, Me ec EC .6Y%e 
Egg Beaters, 

 satne sevebusapienee eondeipcianic Daaetesen per doz. $2.00 

Lek anetscetadeemmaneecesbipebinics per gross $12.v0 

Emery. 
No.4 to No. 54 to ag A CF 
46 gr. 159. gr. 
Kegs, @ Ib........00...... ¢ 4K%e Ses 
% kegs, @ th covee 4% 43{c 3 « 
\ kegs, @ bb ............ 4%e 5 ¢ 3c 
lt th eans. 10 in case 6 ¢ 6 ¢ A ¢@ 
lut cans,lessthan1U10 ¢ 10 ¢ Ke 
Escutch a Pins, 

Tron, List Nov. 11, 1885 __........ dis }0£10@50&10&5 
BN oc ansincktecs Coaieebirenanna casein : 65@6545 
Escutcheons, 

Door Lock........ Same discounts as Door Locks 

Brass Thread 
, .” MRSS 
NT cos secnn salina teed 


‘shoe Tasp.. eee .-dis 50.£10 

Susweth. 
Petroleum... dis 40 £10&2 
Sievnunt'ia dedeiwiaiitae unions 41a 


Fiy en 
a -® doz $1.75 
"Seeks 


dis 65.45 
it and Jelly Presses, 
summepiaeeiae dis 20£10 
Fry Pr 
..dis - 


2 7 
5 425 475 535 6007 ? wo 8 00 9 60 









TB LO@TE AE, 5 F lating Scissors. 
, Jack Chain. Brass.... 18 ..Gi875@70410 | Discount .......0.0..0+ Sere 
Chat. “Fluting Mac inc: 8 
White . eeccesesesse . B gross 55¢ | Eayle 344 oy ag scnsenenenseenes nosing $2.15, dis 35 
— Crayon .. o ...,Pgross 12@12% Geneva head ¥luter. White Metal. 
TAME coos aniran; uachianigdudhasumuaisabbimbees veobicassatatcavanceceas (eR ee ET Bee 8 28 
Bre EE ROE, 2 ER ee eS ee 85¢ | Shepard, yoo = 85 vo 30. . 110 $11 — « 
nox, 4% inch rolls.. 3 25 each 
Chisels. | Knox, 6 inch rolls ........ rs heanbonaal $3 60 eac i} dis 3¢ 
Socket Framing. and Frmer............dis 75@ 75& 5 | vrown, 4% in. $3 50: 6-in. $4.00; 8-in. $6.40 
Socket Framing and Firmer. Buck, Bros...... dis z5 | ee SERRE Lee ATS SA ORR Ey dis 3 
Socket Firmer & Framing, L. & I.. fo ge OS ae 6-in. $3 50 each, dis 4F 
| OL SRE ‘dis 30@30 & 5 | American. 5-in. $3; 6-in. $340; 7-in. $450 
pe ET A ae dis 40 | SN Sy Pa a En oe 
Clamps. Crown hand Soler, Nos. 1} Las 2, $12 2 50 
£10 B doz neue om 
Snow’s adjustable, iron.. dis 40 | mati aa 
Hammer’s adjustable, i iron.. .. dis 15 | M hice a 
Sargent’s cabinet, iron ......ce.ccccescese das osgkl0 | a. see stesnevaseees dis 6041C 
at ee mT hy UI ns Apneanshehvatetenness souertniicsandshwanetiodssaseid dis 10410 
Clips. ke 
. Gimilets, 
Axle and spring bar, Norway iron..... dis 55&585 N } 
Wrougut-lron felloe clips.................000 8 th. 5% Dgubie Cut, lw hist dis net 
: ; : 8 
ee NERO SUNEIIE-- --. cnb no gueuinns chote hecenenian~aee Plb5e “Bee | “3 crops ripd . 
, Cockeyes “Glue Pots, 
MRA: ..-. cca nescanauncdaesatocnds cindsusintvace contuscinesascl | Tin enameled... by, dine bee iis 408 
F Cocks, Braas, : | Famiiy, Sasity .. chanskadd cabianbuadunemidadiassatneleeen dis 45 
BIOTA WOTO Vib coc. .cccecessevnscstsomovesepescocssnssoress dis | Grindstone Fixtures. 
: Coffee Mills | Sain Uo cuteunnadeiaasaaasanebanassansnateomseies dis70 
PPMP U DID. 5 <iccscndeccesoasenesncucussnceveepnoeses 20 & 10@30 Gun Wads, 

Compasses, Dividers, &c, u M.C.& W. R. A—B. E : up 200) 
SR aaa a - dis 70@70£10 | M.C.& W. R. A —B. EB, 9&1v... 23 
Calipers........ sash dis 70@70&10 UM. C. & W. R. A.—B. E., 7.88..... 2 60 | a5 on gs 
GEE EE EE ES FC, dis W@70K10 | U. M.C. & W. R. A.—P. E.. llup... 3 10 | 
Bemis & Cali Co.'s Dividers......ss....rssvees dis 50xi¢ | U. M.C. & W. R.A. me E. ty 4 = 
Bemis & Call Co.’s Compasses & Calipers..dis 4545 | U. M. C, & W, R. A.—P. E., 7&8... 4 90) Pa 
Bemis & Call Co,’ 8 Wing x& Inside or Out- E iey’ 8 B. E., il UP. cccccccesccssccvccesccccocccscccecssecees « 00 

EIS ETE DELLA DATE PIL SPREE: dis 4545 | Eley’s P. E..11@20 .....sssesserssnssereneenerssersses 2 8 
Bemis & Call Co.’s Double.............0...++. dis 50&10 Hack 8 
Bemis & Call Co.’s Cae 8 Patent tnside) ¢ dis 5 | | mpttbestetay - 
Excelsior .. =S is | Griffin’ Hack Saws, complete............csss..-. dis 40 
Cook’s Extension. ” diss | 4 Griffin’s Hack Saw, Blades only................00« dis 40 
J. Stevens & Uo.’s Calipers and Divi- | Diamond Hack Saws and Blades.......... .......di8 25 
I cos cctehanscentnatsasianianncivasannscctume dis 2545 | Halters. 
Coopers’ Tools. | Jute horse and cattle ties..............$13.59 gro. net. 
Bradley’ 8.. «se discount 20 | Hamme-s. 
Barton’ discount A MRIS Man ncs sca ne sicene soates chansons discount 25@25 4&1! 
L. & I. . ‘White... +e & 5) Atha new list, Jan 15,1887......s0sec0+. dis 40.4 10@50 
Corkscrews. | Magnetic Tack, No. 1, 2, 3, $1.25, $1.50 and $1.7 ot 
ais 
Humason, Beckley Mfg. Co............00.sceceeees dis 40 | Heavy hammers and sledges under 5 fs,36c,over 
NS ee aes vena BENG 1 | BE: BF © csccnchncacsascnscosaumceasapepdcheibisattecnst dis 70 
Corn Knives, ee Cuffs and Leg Irons. 
1 ER eve iret LN ..2,00 | Providence Tool Co., hand cuffs, $15 ® doz...dis 1 
» a Lee U. 4.50 provegencs e Teal Co., » ap irons = ¥ os. ane dis 10 
Russetts... ...6.50 Tower's. tel at alakacnbadnamndainesaniiell te 


| Hickory frmer Sia: large 





Handles— 
Door or Thumb Latches. 
Per doz Nos. 0 1 2 3 4 
Sargent’s ......... 90 100 118 135 150 dis 40&10 
Roggin’s Latches...... ......0...... ..® doz ome 


Bronze tivn Drop Latches doz. 70c net 
Jap’d store door nandioe.~ Huts. $162; Plate 

$110; no plate $0 88 
ME Sica scoxscnbsovishbk ssbenvina 
Wrought chest.. 
Surface cnest. 
Flush chest 
Lifting . 
Saw and plane 
Hammer end hatchet 
Brad aw: 





ERENT « Sees = "8 oes 
P cross $5 00 
Peros $540 


Apple firmer chisel. assortod 
Apple firme: chisel, large... ..P gross $6 (6 
Socket firwer chisel, assorted....? gross *3 () 
Socket framing chisel, assort .....? gross $5 0) 





File. assor'ed.. ............00.65 ® gross $2 75 

Auger, assorted .. «® gross $5 on $ webivenis 25 

Auger, IATee ......cccecceesee0e® 2TOSS 87 10 ) 
Mangers, 

Barn Door. old natterns...... ... ....... lis 6O& 10 &10 

Climax (Aati-Friction).... .........::00-c0csecseeu dis 55 





TS ERRIIR IRE SRN ets See is 40) 
NN a cocsisccnncbssaihaccee iodcsibensemsests aeration dis 25 
Kidder’s vepic besicchasd --is SO 10 

Terry’s Patent..5 in.. 12.003 36 i+. 10.00. nie ho 
PRUNE 5 .ssi661n ince sambesshabiovesss0vades. caves Geeuds tia s 10 
PRAGERT GN ss ccdocccvareabenaneiiesstcisuteiseceas dis SRT 3 10 


Harness Snaps 
German, new lisi -eseee Gis 40810 
Covert, New Patent. new list............ .dis Hea? 
Hay Knuivea, 
BRINN 5... -sccninecdseinusiaoes 
Eiectric... 





. per doz #18 dix 3 
adinkabantakshbrbpdeses ® doz £17.0' dis 30 


Hinges. 


Wrought Strap and T Hinges..... 6 &° 7 70&5 

















Screw. hook aud strav, 8 10 12in.. 3% @4 
to Win............. 2@s 
Serew hoor & eye hinges...4 @ doz 1.50 
% 2.45 >...dis 10 
% 3.80) 
Gate, westera.. cesseeaeee'® doz $4 40. dis 55 
Gate. N. E. p ..® doz $7 00. dis 55 
Gate. N. E. reversible.. ®B doz $5 20, dis 55 5&10 
Gate. Clark’s. Nos, 1. 2 .dis60.K 10@6041045 
Gate. N. Y. State ‘doz $5 00. dis 55£10 


Gate, automutie .. 
Gate, commun sens 


® doz $12 50. dis 50 
® doz ane “ 50, dis 50 


Gate, Shepard’s. x ...dis 60410 
Hollow-Ware. 
Stove Hollow-Ware. Ground’ dis........... W@7045 
Enameled and [Tinned Hollow-Ware 
NEES 52ST RES dis 60&10 
PINON 55 ainadvadeckinas dacestees eciichpevced eassets dis 
Galvanized Tea-Keitles 
Inch ....... 6 7 ® ¥ 
Each..... ~55 60 65 75 
Hoes. 
Garden. mortar,...........00. dis 6545 
Pignter’s. CObeccccccscescocsesestlll 6545 
RIAN ss seteon ss aphsbteadethbinaicanicvaasebvaaitakacal dis (5&5 


a pantie and settee 
Hill’s rings .. ak 
“ford ‘Sty le. 


se 





ringers.. ~ (Improved .. $360 

Biaiy Bie VIRGO scoscs disci ties dee # doz $2.5v 
Hooks. 

ard Cage. Sargent’s Hist. tte 60£10410 

Belt a aa « dis 75&1u 

Clothes Line Sargent’ “lil ia di 60&10 

Ceiling Sarent’s list...2oc-.-cecccccssescsoese dis 55410 


Coatand Hat. Sargent’s list .. snanes 55410 








Wire Coat and Hat. Gem.. - dis 45 
Wrought Staples and Hooks x 
Staples, list Jam 12, 1887......06. ....0 eseces dis80£ 20 
Wire Screw Hooks and Screw Eyes. 
dis 75£10 
flooks and Eyes—Malleable Iron......... .. dis 70 
Hooks and Eyes—Brass.................... dis 60410410 
Horse oR 3% 
No. 10 9 8 7 
Ausable.  tb...23 24 25 26 2 aisd54100025810810 
Putnam, ® fh.. 19 20 21 22 ee 
33%45 
sie aaui persinclaoemeupoaees chest caotakieu aa an 33% 
Burden at factory... --.® keg $4.00 


eee se Shoe Co., ; Perkins’ ‘Amp. ‘at fac- 
z a ...B keg $4 1 


Mule rg ‘at ‘factory.. hiatiaibicsnasteasineasil keg $5,00 
Hose, Rubber. 

Bhomtion Beeltirat CG ices ons cvs vscccessocensesecceon concoct 

Ea i Race Ek ER: DOS SPR Tie 55410 

LITLE EI GEILE PE SELLE TE 45410 


Ice Picks, Chisels, &c, 


Am. Ice Chisel Pol’d ® doz. $3.00, dis 20 
Ice Cream Freezers, 


American.. 0410 

GROUT, .osdcvesndnbuhdse solinhitndacktubapdaniaatbecdiecinens akaca fda 

TINA ..< ccneasonewiehk Spanainsss nage edwestaloseaneieccca 
Ice Tongs, 

Champion .......... . doz $4.00, dis 25410 






EE: -'@ doz $2.75, dis 20@25 


Jack Screws, 


[llinois Bolt Co. list.. - «+++ dis 70 
Kettles, 
Brass. 7 to 17 inches inclusive........... ® tb 22c. net 
Brass larger than 17 inches.................... e 24e. 
Enameled and Tea Kettles.........See Hollow Ware 
Keys. 
Eagle, cabinet, trunk and padlock...dis 33% and 2 
Knives. 

Russell’s Butche’.............ccccccccsrsssessoocosccsreeeses net 
Moran’s Shoe Knives............s0000. dis 20 
Knobs, 

Carriage. Jananned.............. ® gross we L 60410 
Base, Rubber Tip... re TOeOKS 
Hemacite Door K nobs. new list....... ai 40@404:10 
Par DEUUGNI .... .... .constonciudehensetecsenteumnneieaiieainl . 750 
RE EO | ESS 9'o 
ee ee Sl, 
ena NR. Oa cis cisineasieertibibcn’ 2 90@3 00 
Ladies, 

Melting, Sargent’s ..diz 55410 


Melting. Meares 's Patent ‘Por $4. 00, dis 25410 





SEAT. EP, 10s-Gs UF cssinimamiibescccanstecmassced dis 25410 
Lanternr 

ain tney We- 0. . dccsttciere bibanskacacosucmaclae per doz 

es = pt, PES TID 810 

Tubular. Lift Wire. No. 0. @ doz.. 9 50 

Tubular. Lift Wire. No. 1. @ doz 8.00 


Police, Small. + $6.0 00; aee.. 67.253 lary 


WD. 1D orcccceses 



























































































































































































































































LRON TRADE REVIEW. 














For Sale. 


TWIST DRILL GRINDER, Warner & 
A Hough make (new). J. Benson, one, es 
Trade Keview. 





For Sale. ‘ 
’'¥10/’ SELF-INKING Foot Power Print- 
. = Press; will do good work. Address J. 
M. naare ron Trade Review, Cleveland, 0. tf 





For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new; 
sapacity, 600 tbs. Address Dunn, care Iron —_ 
Review, Cleveland, U 





Furnace for Sale. 
GOOD Charcoal Iron Furnace, in Michigan. | 


For rarticuiars address E. C. Pope, “one 


*2 Wilshire Building, Cleveland, 0. 





For Sale. 
AN INTEREST 1 a profitable manufacturing 
establishment in Cleveland. Kstablishment 
now two wouths behind orders. Also a posi ition 


to the right man. Addrests, 
02-tf Box 5. care Town Topics. 





For Sale. 

OODRUFF & BEACH, Hartford, Conn., 
Automatic Engine. 24x48: Buckeye Auto- 
matic Engine, 13x36; John Cooper & Co. Auto- 
matic Engine, 20x36;1 Circular Mill, 68 Saw, 
Engine and Boiler. direct connected, $600; 2 

Sturtevant Boston Blowers, large size. 

CLARK CENTER. 

93-9ms SANDUSKY, OHIO. 





For Sale Cheap. 


Néw No. 4 INJECIOR, never been 
A used. Address Jones, care Iron + a 
Review, Cleveland, V. 





For Sale or Exchange 


OR pal CITY BUILDING LOTS, a nice 

Nine-Roum House with a!l modern improve- 
ments, bath, gas, water and furnace, and well 
finished. On the best line of street cars in the 
city, close te, Case Ave. A bargain. Address 
02-tf . E. J., care Town Torics, City. 





For Sale or Exchange. 


HE BRADLEY FACTORY at Ashtabula, 0. 
has switches from two railroads, acre of 
buildings, large fine engines, boilers, shafting, 
etc,; finest shipping . point on ym better 
int for manufacturing; at great sacrifice. 
POMcCONNELL’ ’S BUSINESS EXCHANGE, 
208 Superior street. [09] Cleveland, 0. 





Wanted. 
GOOD BUSINESS MAN with capital, to 
take interest in a manufacturing roe. bus- 
iness. 100 per cent. profit. Address J. G. J., 
eare Iron Trade Keview. a 


Wanted, 


LL FOUNDRY MEN to know that the For- 

est City Machine Works, Cleveland, Ohio, 

manufacture al! kinds of Wrought Iron Uhaplets 

and Chaplet Stems with threads under the heads. 
Write to them for Price List and Discounts. 








For Sale. 
ACHINE SHUPS—Fine buildings, exten 
ere machinery foundry, patterns, larg, | 
grounds, R K. track, clear title, a great bargaiy | 
30,000. C.H.SMALL, Pueblo. Colorado. 541 


FOR SALE! 
Goal, Timber = Grazing Land. 


Fifteen Hundred to Two Thousand Acres situ- | 
ated in Northern Tennessee near the Cincinnati 
Southern K. K. Sample of Coal and anasysis of | 
game can be seen at the « flice of the undersigned. ! 
For full particulars address | 

DR. i. GEROULD, 
02-3m 1191 Euciid Ave., Cleveland, 0. | 








NOTICE TO MANUFACTURERS. 


Artistic Chasing and Engraving on all kinds | 
of metals. Designing, Die-dinking. Stencil and 
Stamp Cuttings, Kte., OUrnamentat Models and 
Patterns, Working Drawings, Brass Moulds and 
Rolls made to order. 

PH. A.S HAEFLIN, 
Room 9, Leader Building. 
144 Superior St,, - CLEVELAND, O. 


PENCERIA 
JTEEL PENS: 


Are TheBest ‘ 
jstablished 1660. 


USED BY THE BEST PENMEN 


for Bupertority of Metal, 
Juivor rmit7, and Durability. 
20 — for trial, » post-paid, so Cents 


bVvEGON, SLAKEMAN, TAYLOR, & & Co., 
Broad » New York. 




















The Crescent Lu. 

bricating Com 

ppound and Ame 
tic Grease Cup 


will effect a saving of 75 per nny over oil. _ 
“ro their merits. RESCENT MP’G. CO., 





CLEVE LANDO 


Fine Printing 


STATIONERY. 


The Gleveland Printing and Publ’g. Co. 
| 


} 


SECTION OF CONVEYOR. 


‘THE JEFFREY MANU’FG CO. 


116 W. State St., Columbus, O. 
Manufacturers of 





| Roller and Detachable Chain for 


| Elevators, 
Conveyors, 


Drive Belts 


For handling 


COAL, 
ORES, 
CRAIN, 


Barrels, Boxes, &c 
=—g= 


=| 
-Send for 1887 Illustrate¢ 
Catalogue. 


Correspondence Solicited 


FINE CATALOGUES, = 


Such as are desired by all Manufacturers, 








—=,45)-— 


—AND— 


Which every person wants, are furnished by 


Lithograph Building, 


Wanted. 


GQ ITUATION of responsibility, by a practical 
Machinist and Engineer, who is well ac 
quainted with the Foundry and Machine busi 
nese, and isa good manager of men. Add.ess 
FRANK JEFFERSON, 

05-2t 546 East 6th St , Erie, Pa. 


Cleveland, 0. 








UNTO 


ELECTROTY PE 


JPOUN'DRY:. 
| SHERIE CLEVELAND.) 


BEFORE YOU BUY A 


BYCICLEoORoGUN 


Send stamp to A. W. GUMP, Day- 
ton, O.,for Illustrated Price List of 
New and Seconp-Hanp Macuines. 
Bicycles repaired and_ nickeled. 
Srconp-Hanp BICYCLES,Guns and 
Revolvers taken in exchange. 


4a Mention this pz r. ly 














The Journal of Science and Art 


Is a beautifully illustrated, popular medium of 
conveying knowledge to the people. Its Depart- 
ments of Science, Mechanics, Natural History, 
Art and Pure Literature are unrivaled, while its 
illustrations are models of excellence. Every 
family in the land should take this interesting 
and instructive Journal. Price two dollars a 
year. Sample copies 25 cen Published B 
Cleveland, Ohio, by WINN BROS, & vO 
nd for sample c opy. 13- 


Sharon Steel 


Send specifications for prices. 


Casting Co., 


SHARON, PA., 


Are ready to receive orders for prompt delivery for Steel 
Castings of all kinds, 

to fifteen tons 
93-2m All work guaranteed equal to any 


from one pound up 





The Yan Nostrand ° Science: 
SERIES. 


{8mo, Green Boards. Price 50c Each. | 


AMPLY ILLUSTRATED WHEN THE 
SuBsect DEMANDS. 


No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By K, Armstaong,€. E., 2d | 
— with an Essay on High Chimneys; by | 

inzger 

No _ anes Boiler Explosions: by Zerah Col- 


Ne. 3 ~Practical Designing of Retaining Walls; 


o. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. E. 

No. 5—Ventilation of Buildings; by W. F. Butler 
Edited and Enlarged by Jas. L Greenleaf. 
2d Edtion 
o. 6—On the Designing and Conatrnction of 
Storage Reservoirs; Arthur Jacob, A. B. 

No. 7—Surcharged and Different Forms of Re- 
taining Walls; By Jas. 8. Tate, C. E. 

No. 8—A Treatise on the compound Engine; by 
John Turnbull, Jr. 2d Edition. With Additions 
by Prof. 8. . Robinson. 

No. 9—Fuel; By C. William Siemens, D, C. L., 
to which 1s appended the Value of Artificial 
— as Compared With Coal; by John W ar- 
ma 

No. 10—Compound Engines; Translated from 
the trench of A. Mallet. With Resuits of 
Gperteen Practice, by R. H. Buel, C. E. 2d Ed- 
ition. 

No. 11—Theory of Arches; By Prof. W. Allan. 

No. ia Theory of Voussoir Arches; by Prof. 
W. E. Cain. 

No. 13—Gases Met With in Coal Mines; B 
J.J. Atkinson 3d Edition. Revised. To whi 
is added The Action of Coal Ducts. by Ed. H 
Williams, Jr., E. M. 

Se. aca of Air in Mines; by J.J. At- 

in 

No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for Solving Certain 
Algeiegice! Equations. by Prof. Geo. L. Vose. 

No. 17—Water and Water Supply; y Prof. W. 
H. Corfield, M. A. 

No. 18—Sewerage and Sewage Utilization; by 
Prof. W. H. Corfield. 

No 19—Strenth f Beams Under Transverse 
Loads; by Prof. W. Allan. 

No. a areee 2 and Tunnel Centres; by John 

c 
No. 21—Safety LS hy Bichend H. Buel,C. E. 
No. gaa Masonry Dams; by John B. Mc- 


Mas 

No. 33 The Fa‘igue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of Prof. Ludwig 
Spangenberg; with a preface by S. H. Shreve 

0. 24—A Practical Treatise on the Teeth of 
Ww heels, with the theory of the use of Robin- 
son’s Ggomtoaraph: by Prof. 8S. Robinson. 

No 23—T and calculations of Continuous 
boo = ansfield Merriman, C, E. 

No. 26-— Practical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 

No. 27—On Boiler Incrustation and Corrosion; by 

Rowan. 

No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theory and Use; translated 
from the trench of M. Leon Pouchet. 

No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Kogers. 

No. 31—The Sanitary Condition of Dwelling 
Ro in Town and Country; by Gorge E. 
Waring, Jr. 

No. 32—Cable Making for Suspension Bridges, as 
exemplified in the construction of the East 
River Bridge; by Wilhelm Hildenbrand, C. B. 

No. 33— Mechanics of Ventilation; by George W. 

Rafter.C. E. | 

No. 34—Foundations; by Prof. Jules Gaudard 

C. E.; translated from the French. 

No. 25—The Aneroid Barometer: its Construction 

and Use; compiled by Prof. G. W. Plympton; 

3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel! 

No. 37—Geographical Surveying: its ses, Meth- 

oles and Results; by Frank De Yeaux Carpenter 
. 38—Maximum mtrenses in Framed Bridges; 

wy. Prof. Wm. Cai 

No. 39—A eadtesk of the Electro-Magnetic 

Telegraph; by A. E. Loring, a practical telegra- 

pher; 2d edition. 

No. 40—Transmission of Power by Compressed 

Air; by Robert Zahner, M. E. 

No. 41—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 

Bridges, Tunnels, Culverts and Domes; by 

Prof. Wm. Cain. 

No. 43—Wave and Vortex Motion; by Dr. Thom- 

as Craig, of John Hopkins University. 

Bp. {e-—servine Wheels; by Prof. W. P. Trow- 
ric; 

No. 45—Thermod ynamics; by Prof. H. T. Eddy. 

No. 46—Ice- making Machines; from the French 

of M. Le Dou 

No. pth Rime ol the Different Forms and Uses 

of Articulated Links; by J. D. C. DeRoos. 

No 48—Theory of Solid and Braced Arches; by 
Wm. Cain, C. E. 

No. 49—On the Motion of a Solid in a Fluid; by 4 

Thomas Craig, 

No. 50—Dwelling Houses; their 5 Con. 

struction and Arrangements; by Prof 

Corfield. 

No. 51—The Telescope, its Construction, &c.; by 

Thomas Nolan. 

o.52—Lmaginary Quantities; srapeieted from 

the French of M. Argand; by Prof. Hardy. 

No. wre duction Coils: how ~ hea and how used; 

a a dition. 

—K inematics of Machinery; by Prof. Ken- 
ae with an introduction by Prof. Thurston. 
No. 55—Sewer Gases; by A. De Varona. 

No. 56—The Actual Lateral preeeare of ‘Earth- 

work; by Benj. Baker, M. Inst C. E. 

No. 57—Incandescent Electric Lights; by Compte 











by Arthur Jacob, A. B. IN 


“= 


Th. Du Koncel and Wm. ry 
edition. 

No. 58—The Ventilation of Coal Mines W. 
Fairley, M. E., F.S.58. 

No. 59—Kailroad Keonomics; or Note with 
Comments; by 8 - Robinson, 

No. 60—Strength of Ww rought-iron Bridge Mem- 
bers; by 8. W. Kobinson, C. E. 

No. 61— Potable Water, and the Different Meth- 
ode of Detecting Impurities; by (has. W. 


reece; 


ard. 
Ne ‘oath Theory of the Gas Engine; by Du- 


No. 63—House Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 

No. 64—Elestro- Magnets; by Th. Du Moncel. 

No. 65—Rocket Logarithms to Four Places 
Decimals. 

No. t6—Vynamo-Electric Machinery; by Silva- 
nus P. Thompson. 

No, 67—Hydraulic Tables; by P. J. Flynn, C. E. 

No. 68—Steam Heating; by Robert Briggs. 

Ho, Chemical Pioblems; by Prof. Foye; 3d 
editi 

— Materials; by M. P. E. Ber- 

elo 

No. 71—Dynamic Electricity; by — Hopkin- 
son, J. A. Schoolbred and &. E. D 

No. 72—Topographical Surveying; "be Geo. J. 
Specht, Prot. A. 8S. Hardy, John B. McMaster 
and H. F. Walling. 

No. 73—Symbolic Algebra; or the Algebra of Al- 
gebraic Numbere; by Prof. W. Cain 

No. 74—Testing ay oe their Wistery, Con- 
struction and Use; by Arthur V. Abbott 

No. 75—Recent Progress in Sieaee Mlestate 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 
Thompson. 

No. 76—Modern Reproductive Graphic Proces- 

*_ses; by Lieut. Jas. S. Pettit, U.S. A. 

No. 77—Stadia Surveying; the theory of Stadia 
Measurements; by Arthur Winslow. 

No. 78— +" Steam Engine Indicator, and its use, 
by ‘W. B. Le Van. 

No. 79—The Figure of the Earth; by Frank C. 
Roberts, C. E 

No. 80 ficalthy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: Cc parative Tests of 
Accuracy, Delivery, etc. Distinctive Features 
of the ‘or:hington, Kennedy, Siemens and 
Hesse Metors; by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
of Gf pateentios; by Samuel Bagster Boulton, 


No " 83—Mechanical Integrators; by Prof. Henry 
S. H. Shaw, C. E. 

No. 8i—Flow of Water in Open Channels, Pipes, 
paeaie. _——™ etc.; with tables; by P. J. 

ynn, C, 

No. 8:—The Luminiferous Ather; by Prof. D 
Volson Wood. 

No. 86—Handbook of Mineralogy: Determina- 
tion and Diseription of Minerals found in the 
United States; by Prof J.C. Foye. 

No. 87—Treatise on the Theory of the Construc- 
tion of Helicoidal Oblique Arches; by John L. 
Culley, C. E. 

No. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufacture 
Properties ant Analysis; by Lieut. John P 
Wisser, U. 

No. oO. Rotary fotion: as Applied to the Gyro- 
_scope; by Gen. J. G. Barnard. 

No. 91—Leveling: Barometric, ‘Svigunemetzte 
and Spirit; by Prof. I. 0. Baker 


LATE ADDITIONS. 


No. 92—Petroleum: its Production and Use; by 
_Boverton Kedwood, F. C. F. 
Yo. 93—Notes nce died Recen Practice 
the Sanitary Drainage ot Buildings; with mem- 
orauda on the cost of Plumbing Work; by Wm. 
Paul Gerhard, C. E. 

No. 94—The Treatment of Sewage; by Dr. C. 
Meymott Tidy. 


DAY & CARTER, 
CLEVELAND, 0. 


*,.* Copies sent_by mail on receipt of price. 













LATEST 


SOLD ci , Aeerovenene, 
BY THE © E.C.STEARNS &Co. 


w hip SYRACUSE,N.Y, 
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> caine ne Bolts, ete. Rettea’s P on and Nippers. 
>, & ¥. Corbear, Locks & Bronze Goods on’s Patent ...... dis 40 Scroll 5S 
% Hall’s Pat. C is aAws. Wrenches. 
Peete none By pont ho latches....... pecceeed dis 50410 Py 2, 5in., waar. nor Onitiag J Nivpers, ins: ene Emenee ee SI dis 25 Gita Fe eed 18 10 R78 .cocsee 55 & 3 
Reoutcheons and EOS nnn dis 50810 | D pide teste cesta ded se ~» O21 Ae casey; | Rober complete, $4. dis ened Standard moter lla discount 70410 
Bee pulls. smineral, orcelain and jet... apie , ays | Gas Pliers Beckley ....... Sliding D —— B pd soo age reer 
elie, con . -wvenlis 50810 | 54:5 Door R. & E. listDeo 18, 1885... dis S5az | Bomas & Cali’s Combination... is 
Lever bell tis pede > panne: is rey P.S. & W. Tinners’ Cutting Nippers eee Sliding Boor. Batent a a dis 01042 Fumes & Cell's Combi peneccasic voKty ~a5a10 
sat : v8 ra 4 waitin nadenagenos: , 6 per cent. i ‘htattia tad... #£#£$— —__- y 
Butts, bronze plated... staid evietheantoatinn dis e0e10 Plumbs and Levels. 3 Sliding Door, Corbin's Anti tietion br is, 1585 
Store door looks and latones................« dis 60410 | St@ndard list..... so VEReeS StEns 
Store door Lock and Lathes n-ne Soaelo | Pocket levels... ‘dis T0410 Ship Tools eee Tin, 
Shutter hinges & flaps genuine bronze... 7 dis 60&10 Davis’ inclinometer: ‘dis 10&10 | M+ & I. J. White . dis 20 £5 | BaDCBeesenenseeeereane M. 
Shutter hinges, bronse RES: dis 70 Post Hole and Tree Augers, Shovelsand Tongs engl Oe palidiartassitonates oe nd edand advancing. 
» CENUINE PONTC.........cesseeeeeeeeees dis 70 | Samson Post Hole D Tron Head... tat aed | ee 
EERE ie eager gee Dvr, oa | Wr sang | BRE wn Ufone SPE 
Shutter bers, genuine BE .nveeeseenensvnes i NN os tos viesacvaviossckevtapcaivaabonicl on 1 Si spelte . 
Sash pulls and piates, genuine bronze......... ais 80 Vaughan’ 8 Hollow Tube Post iti” seeeee Gon $24: 00 Metallic, new list 7, American, cash, ® Ib......... ot 
pe Pile eet a is 60 raking i 24.00 + ew Eien ~ia O80 | ee eesree <a 
rs ull genuine bronze.........-..+-.-. 2 “s 
Peanuts rosa gg | Sa anise OE Flour iters} Hunter: $238 | FS Waa EB ets COONS 8 
ar FLOCKS ......scccrsecececveesorserseece sevens is COTO | Antrim Combinstion...sveevresrsenne®AOR$8.00 | ee a 1C 10x14 225 sheets... ® bos 7 50@8 2% 
Lemon Squeezers, irauing Macs aba ear [oe ome eee ne dis 50&5@50810 | IX htt Be nee TT Sete O0 
Wie is | Digeuee’ Hy Combined Pruning Hook and Saw ae Spoke Shaves. ‘ LX 12x12 225 eee Soot ig : 5O@ 25 
The “3 Boss’. ie Ni Od iis pee’ ot Tuning Hook.....8 “ be dis 10 Wood. dis 30 nee 3.00 seni 
yean’s No. 1. ® dor ‘$6 50: 2. $s 255 Si $1 90...dis runing Shears ............... 3.75@$4.00 net Spoke Trimmers. Coke Tin Pl 
“goo dis’ | Pruming Shears .........-...... , t 
Little giant......... cdeatgenove cccovte GIN OO Hot Hous Pulleys, Bonney’s..........000 SN ® doz $10.00 dis 50 fe 1Oxi4 } Best 1) 
Cotton Chalk soaps J apanned Screw. seamen Hs cai perm B10 I eosmne-emertetersertantenr ® doz $9.00 dis 20410 OC UAKDO Ss ssersrsrsnseeesonrnnnten $5 75 — 
Cotten MINIM iin nae oct is 40 | Brass Screw............ - Spoons. agecceon 
SN 2, ini 80; No stot 50 Fy A pits . 50; | Japanned Side... ~fecown: See Basting Spoons -- dis 30410 Balt and Half, in n bars warranted... 
ween 5.005. 0. 3, + gross .. > 4 fat ovens aon ny see voseretobes .-dis 50 Gace int 
Wire Clothes, Noi is, 3 8. ii We is és. i; ‘Wee dis — oY CREE Waste eicmeibomeieeanen dis 50&10 Ror ee oe 
20 $2.75;....04 wee eee eee putern, best maker...........ccsesesssess s 50@10 8 Squares Zi Zine. 
i wee Pitcher spout, best makers.. ig fld@eneiOgy0 eg) ad i200 onnemneeneene dis 70410 75 SN iit scoot mba loses 6% 
Ring peavies, “* Blue Line” fimsh.. ae: ® doz $20 00 Pantnan is 70, 70&10&5 won 8 try squaro and T bevels ........ dis 45 : 
Steel pe vy en gta finish... = = $18 00 | Saddlers’ or Drive... ..@ doz. good qualit Ser Te vena acta “HOR ONO STERL.. 
cet a : cca sesnaoceth 4 = = 4 os & Call Co.’s Cast Steel Drive....... " dis 5 he peackyarda. . Fiat Bar 
Cant hooks.’ Blue Line” finish..........@ doz $16 00 | | peg & Call ~~" 8 s Rpetagee! - eo et......dis Stocks an dis 40410@50 | 17 to 4 by 26 to 
Cant hooks, common finish.............+ doz $14 olid Tinners... meagan doz. $1.44, dis 55 | Blaeksmith’s xesoace 1% 108 be ites 
Cant hook’s mall. socket clasp, ‘* Blue “Rails “*Lightining”’ late . as 35 | Te ee ee t 
Tiina’? os Ghose den ss ceo ccthannelone @ doz $16 00 | Sliding Door, Wrought brass @ tb 35c dis icc * ayaa maar sad 
Cant hooks. m mall, socket clasp, common Sliding Door, Iron, Painted... ® foot 6c dis riety Hindostan, No. 1 goat m3 wna by 4 
ni ea indostan, No. 1, be : 
Cant hooks, clip clasp, * “Blue Line’ fin.. oe Sit 2 Walees, Washita Stone ..... nog = wel ®B Tb 20 
Cant hooks, clip clasp, common finish...® doz $12 OO eer ae dis 65 Turkey Qil Stone......... - to Sin... c= Tb 400 
Hand spikes............ * don 6 ft., $1500; 8 ft., $20 00 | Malleable nnn is 625 | Turkey SliD8 <i neicseresreeeresene eb. 
ple cogs ae B dor 6 £t., $1500; 8 £t., $20 00 | TS SRDS rerrrevnrerns dateeeonande ceceieveyse dis 6545 | Washita Slips No 1... ecoeens $1001.31 
aft lift. 16 ft. 18 ft. 20 ft Taeete He 3 oben... P lb 
ee Gin td $1250 $14.50 $17 50 $21.50 | yp Re Torrey Razor Co......ssecemsesoe Arkansas Stone ...... socssenenneseoeol Ap T58 | S 
Pike Me evn OULD 8 Wataiee. « Butcher sive 7a 2 Pong naa OR 
Neier, $10 Ju si1 26 $1300 $1600 $2000 | Rifle Razor... $950 paneer 
Pike poles, not ironed. ¥ " Reeete, a oe net oe PROCS es ee eereecereeeneereseeeseseeeses teseeeeesenesseees 50&10 
Pride, 00 $9 cotukshbkesunae beobasen vessels Wanelss en iacseobednogiad 
Setting igsiced4 00 $1502 git oe $12 00 $16 00 Tron, Thousand, list November 17 .. Ais 50 Shoyels and Spade on 
Swamp Noakes ® doz $18 00 ron, Ordinary, Cooper’s Bloch and Carriage aon? 3 — 
Landing =: z an > $22 50 tax ember J7.... A ‘fi is 50 gue, ie ES isccktisecs suas discount 26 
J = 22: ee seornnnnnncensnnnnessss paves GA 5 | DOmmis...-s-sseveeeeeesuerrvens-nrsrssensernneseessesseersDe 
ag ene mreeeeeennemne 56 dou $51 09 mea dis si@5e10 Hussey & Binns, rail road ..........s00ss0e "8.00 
BS dod bent caike 1 iobi. a Mh, Binictsitsa ene: EI OT tei! olish, 
wane: ais i ea Nag AXON? Boccesscocceese cosseeeee ® BTOSS $6 00 dis 10 
Square steel boot calks...........scsser-csseessscesess s 40 | barn door, Sargent’s list, ...... dis 60410810 | Gold medal. ores (8 aee 
Chain rafting GOgs..........--ssccsscseseeees ® 100 ii 12 50 | Acme (Anti- Friction)....-.+scee nae dis 55 | Rising Sun -® gross 6 00 dis 25 
Ring rafting dogs, ® 100, med.,$10 00; large $1200 ae ne te Reena e ares $5 50 net 
Tim DOP GPORIOIEE ss0sccsecansidseseces covcessecess @ doz $30 00 Henin. % inch and over... 12% a “Wroweis. hire bie totes 1% to6 by 4 Ppa oe 
= isal, % i iniaisantien 3 an ere 
ities rH - lets. a eae 4% inch and “ PE lige Lothrops’ Brick and Plastering.................... dis 25 1. to 13g by &% and 5-16 inch SaeSabes ond 2 10 
en nes sevanmvesennenn = ules. Reed’s Brick and Plastering.vcrc. enn dis 25| £9 £0 58 BY (6 and S16 * ~ sanmnmmaenenseomens 
Pepield Block ©o., Lignumvite and OX WOO... seceesoccesceee discount 80&10@80410.10 Brade’ ; Cae an astering... dis2o y M and 5-16 inch Calpine rae ons > 230 
ICKOTY.......0000 ne cian, cence Sad Iron. Tacks, Brads, &c. es Halt Oval and Half Round 
Mattocks. From 4 to 10 lbs. per 100 tbs 3 N Li : ai &e. YA to 3 inch...... : 
Regular list... ener . dis 60@6045 pe heating. = doz $9 net ew List, September 1. 1882. & Supplement Jan- fo , is Saibdetaieibikeidiboe whines pala "3 80 
tc a Py SC) of Pree SAU -  <inpanilamseasdeh saiheencie a ieidapeiee ecumnonen 
Dixon’s (P.S.&W yest utters. ge. Sb aaa iokadexs gece dln on eum yeh ope tacks all kinds dis..7224&10 3 . Saakaienin tee ce Bh tis Heh 310 
mm: ale ed on. $1 4. 00 $17. 3. 819. ‘00 $36. 0 dis 48 nterprise Star Irons.......... “discount 40 | Swedes Iron carpet Ae ne Ye he Pee Eva x eaniiennes = soranaceeneeenenneneneens ane bo 
e : Swed es seeeeneees 72 . 
ach. $80.00 $75.00 $80.00 $225.00 400.00 RACES Sash Weights, Swedes iree Uvesistovens’ tacks. eraeio pene 
aeresioes so a seca ole cetdeliniced $22.50@$25.00 | Tinned Swedes iron tacks...) SET | 16 0 OU 16 COE NE nncnerceerenss sone 256 
8 WV) per doz No 100 No. 150 nawe. inned Swedes iron Uphclsterers’ ‘tae orsge0 ee 
Hale’e—Nos. 11 12 18 $15 - $18dis 45 | Disston’s Circular..............scceceseeseeee discount 45 American iron out tacks .......-..... woven, T0410 | No- 19 to 24 
y 821 $33 $45 i Disston’s pad panel, rip &C............ discount 25 Qooper tacks «3334810 | No- 15 to 17 33 
Enterprise.. a ‘ ais 0 W.M.& C ee Regular arate per foot 24¢ GppPer a one truak nail 33/4410 hag 8 tot 300 
P “Mincing Knives, aisies, circular hpsguiuacnnnteauns wd poe bese 8 ik ena = re ae oak 6010 Ne. 5 to 8 Re 310 
we (24 len’ sient deel dmeed @ ae eee ungarian nails an i ) : eeeees soccceseescoosecs 
sain one at Abin: Sire arabe rae © | nga oe en oil ong 1% 
sola de ores | ins, coneave tooth Dexter X cuts .-...nn } 7 14110 | NO. 28 on.eeee ovseessoen _ 
@ doz. single, $4.50; double, $6 50 panes | SEEM, See ee diamond X cuts. pconeoecnesenss 32¢ | Trunk and clout nails... gaio } Iron Boiler Plate 3 50 
Money D - | ‘A+leing’ hollow back X CUtS........0-ss0oessse,, 21@22¢ qinped trank and clout mate. 60K Tank, 4 inch and heavier a 
Tucker’s ® doz... y Drawers, $18 @20 | Atkins’ shingle, mulay, drag, 4c............... dis 45 — —_ 60810 C HN by seeeannensneneneensean 3 oy 
ec aes ~.280 o eaae RE ATEN ser cbiin hides nisvitaiearcinsevsvens la o 1, 3 "3.23 
sucbhtestak Molasses Gates. pigs Saw Frames. _———— en mane brads....... Sais C-H Flange, i sean ‘. 
Fret mel «a sey nome aallt. ite, Vermont. - B gross $12 00 nned capped trunk nails.. = endcio | BXtre oy el RE RAIS HL ae He - 
Stebbins’ tinned eNd8.....ssc...0.0- ‘dis “Bx10 | Red, polished & varnished # doz $1.54, ...... is 25 Tinware. | Solid Fire Box, “ setehaitnare inca ke 5 50 
Lincoin’s TRAM ea fica Be dis 6675410 | PeNne a Saw Sets, Stamped, Japaned & Pieced. list Jan 20, 1887...... St el Bollcr Plates, 
saucséninaoel 7 en & 10 | | Mocril Paha a TY eS 8,00, dis 50 10 eenereesesseoansserenrmmnmnnnnineene ll 70 | Zeek. 14 inch and heavier..................0.. 29) 
List July 14 1887..2.cs.-sssececssserseeser dis65 Feit ggg | Flange ‘ seseereeceesnneceee eveeeeS 2B 
List July Le 188 SIRT dis &10 to 70 | een ee dis 40 &10 | Enterprise Mfg. Co. —— Lacie dis 204 10@30 Fire a © - -> > apalaailaonaatineninadiaaa 2 
$2 80 to 290 | Hatch, Counter. No. 171... —_ | 2 
Nuts and Washers. Hatch, Tea, No. 161 canal Sdoe & aT Game, Newhouse............... Bessemer & Open Hearth Machinery Steel, 
Size of bolt in......... % 5-16 % % % fF Chatillon’s Grocers ..sseeneeee-we 50 wal wae 3 to 1816, 
Square aoe 8% 7.3 5.8 by 94 Famil —... ieee } a Dogge SoH doz holes i $4 5 fo a yy aaamanees 3 Fs 
Hoxagoitrcc so BB 6 se Bie 9 Scale Beams, List of January 12, 1882 Se  nnerenens ee Cee ae a Ss to es ee ees 
OOP Reet eee ee eee i 3 » : 
In lots iess than 100 tbs, ® tb my oor ib 3% Scrapers, dis 504.9 Welleneak's Patent m Lifters. | 5- ne ORE RE SOS SBE: 3 4 
add le to list age Adjustable Box Scraper (S. R. & L. Co.) -<—'_[ B C. * o a 5 autee bie | 3 70 
tee \ | fares ee Maa ; Yo 20 6 Ahacrsscnesvnnnsers snes venmnrne et 00 
Table (Humason & Beckley Mfg. £0. ‘aia 240, Box, 1 Handle hesnionece ® doz #4.00, dis 1 No. i. Flax Twine, hana g Balls.. “pl rgeare.. | teneth to specified lengths; extra according to 
Castseninnie sincQueabetTe © teak is | Oe cocesee « ceeeecceceescced 8 ry % and 4 ne Oe SIC esse Hammer C 
CRIS LG Aha XS 0 net s Jo 25e... + oa ee 
suas. Stanley R. & L. Gore Drivers, iy Hemp, %4 snd and Shp Balls (Spring Twine) “17 | Cts. 
Goveenaiains | Stanley FS ’s Varnished Handles dis 65410 tee. 170 Crucible cast steel........... 
om New Senn setir es. Aye SR e D8, ° | Beanies, & 1. Cc en Black Handles......dis 60410 | 321" 1% b ‘Balis st “"""" ipe | ODen-hearth +. meeconabmemancinameT tet née 5 
Aad mescseenacconsensoer ens oe tb The | erchangeable............... P doz $38.00 dis % Cotton Wrapping, 5 Balls to ib Ro 16" ie ae heer 4 
~s  emai a aie a screwa, Vises. B 
Zine . Wood Screws—List J Solid box............. est Qual ty Refined Cast Steol— 
ne te ree steeeenenen ses sosettennenenerncas dis mo y fiat bend ieee. oS 2 cd 37028 Barker terror aad’ dismount oe %&% to 2 inches, yotanen and Round. aerg 
Mal i ee aH ound head i is65) "2 REI eS Biers 7 INCLUBIVE....+++.004 seeveres, , 
eae (Hammer? 3), No. 1, ); No. 2, $4.00; | Flat head prass.. aig 4 = neo mpemnel Se ROLE 0 OS 7 16 and 9 toS inches... oetinedl 
ca svais 106 1010 | Round head bras dis 05 | ."& | Saw Filers, Wentworth’s ....-.... 3 | ch and 0 to Otnches... 
Boston Beltin wachaag, Steam. Flat head bronze . at £ € | Saw filers, Stearn’ 5. ee —< nooneien T2 — ae y inches... 2h Secs depabtne 
A merican Packing. seiauees maesinemteh Keone tat head, i iron...... -© = re Washer Cutters. ta ms Tac 
I URS RG MUNRRN. caves caxsavacsexchieisiilbconcdase shauna 16c | Machine, round head, iron . aoa ° Smith’s Patent ........-00»+ P doz $1200, dis 20£10£10 A Mt sveeeeennnnennnee 
tailings “FRQNSIM sscciccicsacantnastedovestsantunesensinganinase léc | ,, Bench and hand— ~seaneeell@ | SORDSOR'S ~ .-@ doz $11 00, dis 33 Oil well steel forgimRs.n....escsse 
sence ane Ty ane Penny’ “ pik e Gea Poi. ‘Sia 00: Jap'd. $16 0, *. “3 pas POP Rete eee reeeee 
Faber’s Carpenters’ ...-s0+. high list, dis 50 Bench, wood, beech, per dozen 2.25... Appleton’s....ceccrersseereerseerenes ? HSE, dis 60410 mah aca 
Faber’s Round Gilt......c-.scsccssssexs 18 50 | Bench, w00d, hick Ory.....cccccceeseresseeseeeeeesss- 20 & 10 Bonney’s...++e00+-+ ds antl ta Bessemer & 
Pleks, mapenans Saete # gro $5.25 net pend. MB NA me Well Wheels. — To 21 gauge, So. 7 se “— — 
Railroad, 5 to,6 Ibe... 12 ag or coach... — 3 in., $2.00; 10in., $2.59; 12 ie, extra for each ‘ 
.. 6 to 7 Ibs... om 3 dis pr sey ty ener: POIDE..ccseeeeee cesacorages B ac Wire. New List j my ae “ multiplss or specified Additional gn al Cut to 
aeauce na Senate moosnauanneoeorsecneninnenenia Tass ANd COppe’r..........ccccesseese.sesceeees discount 20 Miscellaneous Cast St 
D GOs «<ceccsonsssocashnmastnes tes ca tvaneemnadekasuunna aes aan Saw Tool ~iGe0 rr snnealed, _ 0en . dis7045@7244 | Augur and augur bit ............ an . “ 3 
Picture Nails. Atkins’ patent... . if = Nos. oes Piri T24@7E | Axle stool for wagons -cwwe rer roeseenen 
Brass heeds, Sergent at. epee dor sets $6.00 | Coppered Nos. 0to 18. market list. dis 68100070 [+ plates .. 
rass head, eombinat’ ‘n Viat.. ioe sn &10 American(Cast)Iren.... 7 .dis75& Galvanioed Hos, 0 to 18, dis 60a?) o8 | tee hammered ....esaneewsseese 
Porcelain head Sargent’s list, dis. “50d 10d1 Pruning ...See Pruning Hooks 3 and Sh OS I cdedieadianlaistntiennerseortnete oo org aie 50 | Skate Sted vases 
Porcelain head, ee a mane ~ rivets | ernard ¥ doz pone Tinned Brooin Wine nicnsen ue 4 istbarels priate poveles... néubnenieinensnbunatiespabéenhvainnarainas 
Sendusy Seed 0 eent dae | Fao coure List; Deo. 188i sills 202 | Annealed Grapes Nos, 100 lhc is> | Table Cutlery, beveled... is 
7s. Sie dis25 Seymours Tailor’s Shears 1045 | Sibe Steel Wire fp BO 00 BB... .ccsrserecssees iis Trap spring steel.. ie 
oF ooneeaea ire regular.......s...:..+ 96 00.@Ib diego Pike and cant hook... BRA oe : 


















































































































































Coal and granite wedge . 


O00 0eee sec eeeeeseeeons 
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iRON TARAADE REVIEW. 





TaaVvELER'’s RECISTER. 
Standard Time. 
In effect September 1]. 1887. 
N, Y. C. & St. &. R. R,Co,— ‘The Nickel Plate.” 


j 


WHEELING & LA 


EASTWARD. | No.5. 











KE ERIE 
1IME TABLE—IN EFFECT JAN. 8, 1888, 
___ Central Standard lime. 





| 
} 
J 


No, 7. |No, 9.*|No. 1.* 








EASTWARD. ARRIVE. DEPART| A camer | Swicdted cee sont Leal, 
Buffalo Passenger................ 10 40am 10 45am | Toledo.......... Iv| 745am/ 110 pm 460 Pu! 
icago Passenger............... 9 10pm ...... yese youn | Nak Harbor..ar| 8 41 -_ 25.: 1. 
Ocal Freight...........0c.c00 440pm 5 45am! Fremont........... 966 | 240 1619 
WKSTWARD. ARRIVE. DEPART. | Clyde... su. 9 22 247 1625 | 
Chicago Passenger..........:...00eseseee awn 6 30am Bellevue |937 |303 |640 | 
Fostoria Passenger............... 446pm 451 pm Monroeviule.tv 955 | 3:0 /|6.8 | 
Local Freight................ 5 20pm 5 50am) Norwalk ........ 1010 | 338 7h 
Rocky River Accommodation departs 7:40 a. | Wellington ...... 1100 | 452 8 08 
m.; 1: 0p. m. ; h | Creston......... ar ll53  ,520 | 905PM 
Euclid Accommodation departs 6:2ia.m 12:10) Orrville........ ar 1220 pm| 548 9 40 py| 5 15® 
a. m., 5:06 p. m, P | Orrvitle......... Iv 12 40 553 705 | 705 
All trains daily, except Sunday. e | Massition.....ar| 1 20 635 75% 7 52 
Cleveland & Pittsburg ; Massillon.. ... Iv} 120 6 335 752 752 
ARRIVE. OBPART. | Gaverre FOOSE eet 7 6 50 : 10 | . 0 
New York Express............. 105pm 7 45am | Valley vunc.tv.| 740 PS 5 
Sew york Ecprese STaiicawste 655pm 1210p m NewCumberl’d| 2 28 753 9 lw 910 
Alliance Accommodation..... 935 pm 3 25pm! Snerroasviue...| 2 40 8 05 92 (925 
Ravenna Accommodation... %25am 500pm Leesville ........ | 2 48 813 9 40 | 9 40 
Night Express..................+.. *5 25a m *il 10 pm | Bowerston....ar) 2.55pm] 8 20pm | 9 50am |_9 50am 
Bedford Accommodation... 317pm 140pm| Canal Dover.....| 257 Pu| 6 
Train leaving at 12:10 p.m. has Pullman buf-; New Comerst’n| 3:8 6 
fet Sleeper from Uleveland to New York, arriv- | Cambridge...... 1438 7 
ing in New York at 8.00 next morning. _ | Macksburg ..... 6 09 9 
*Daily; all other trains daily except Sunday. | Marietta........ar! 725 pMlio 


Mt. Vernon & Pan Handle Route 


C., A. & C. Ry. Co. ARRIVE. DKPART. | 
Akron, Col. 2 Cin. “Flyer” 54Upm 3810am) 
Akron, C>*. & Cin. Night — | 

EXDPPeSS...ccccce-scsesseereeeee 645am 800 pm) 
Akron & Columbus Exp...... 10; pm 1210pim) 
Akron & Orrville Accom...... 93am 3825 pm 





The 8p m. train runs daily. Elegant Pullman ! Bowerston Saul Sibex | Fi 
palace sleeping cars attached. All other trains | Leesville........./J132 | 355 | 602 
daily except Sunday. | Sherrodsville....1140 | 410 6 10 
New York, Pennsylvania and Ohio. | ot ag dy d hn 53 = 42% 6 zz 
ARRIVE. DEPART. | Navarre........../1250 | 535 735 
N.Y. & Pitts. Express.......... 15 58am *8 25am! Massillon... 105 |550 | 00 
Fast N. Y. & Pitts. Express..*10 55a m *3 00m | Orrville.....ar| 140 | 6 25 855 
Mahoning Accommodation.. t6 40am | Orrville... Iv| 145 635° | 933 
Pittsburgh Express............ 16 25pm Creston........ lv| 218 7 U2 942 
Youngstown Local..... ....... +8 05 a m | Wellington ....|305 |743 |1033 70" 
Mahoning div. and Pitts Local 1! 40am! Norwalk.......... 1355 1825 11135 rer 
Mahoning Val Accom........... 4 30p m| Monroeville 71407 | 835 137 |73e 
Pittsburgn Express........-.... f120rm 1110pm| Rellevue........... 1423 |915 {1155 | 751 
New York Express......--...... *8.00 DM a... | Clyde ......., ““1439 | 929 [12 10pm! 806 
* Daily. + Daily except Sunday. } Daily ex-| Fremont... 1455 |945 |1298. | 823 
sept Monday. Oak Harbor......| 5 20 | ieaclin yo |1253 8 45 
Lake Snore & Michigan Southern Railroad. Toledo..........ar' 620 pu 10 45* | 150 pu! 9 40am 
TRAINS GOING EAST. fram West Depart No. 27|No. 25|{Luron Divis'n.|No. 26|No. 28 
ov. 4, Limited Ex...... 255am *255am| 45% pu| 7 5am\Ar. Huron..Lv| 9 10am) 5 30PM 
No. H NY. Brt'n & At.Ex *8 30am *665am)/ 432 57 | Friese Landing; 4 25 5 45 
No. 26, Elyria Accom......... Fe CODD Siresecsethvees 420 - yay See Milan ......| 945 603 
N.. 34, Toledo & Buffalo Ac- Ly 355|/lv 700) | Norwalk. .|AT1020/Ar 630 
com. via Sandusky......... 110 05am * i5am|Ar pwijAr am|sSOFWMIKe TY ity an 
No. 24, Buffalo Cy a Pe) eee tn ce MPRPOO WIIG 5) «55055 skein svcieaanives 
No. 10, N. Y. & Boston "*Flyer,”’ 35 am * Dail 
.12. N. ¥.& Bos. Ex. *220npm *2 45pm _* Daily. 
Nout Night Express angele 9 @om ” 4 pm oa _— bes Growsh trem —— > 
No 26, Conneaut Accom.. ey ae LA fete tee ai points Bast. 
TRAINS GOING WEST. -om Kast. West. THROUGH CAR SERVICE. _ 
No.1, Fast Limited Ex..... *12 15am *12 15a m | Between Toledo, Comptiige and Marietta. 
No.23, Cleveland Express *2 15am ee zn ane uerewn, 
No. 3. Chi. Ex. viaSand’y.. 15 30am 715 45am ane itt cron, oungstown and 
No.25, Mich. Ac.via Norw’k ............... 7 45am “Ohi Fx. $ ae = Ngee 
No. 21, Toledo ba via Nor- iene ue . cago, io oungstown and Pitts- 
waik and Sandusky.......... 50pm pm ss . 
No. 5. Fast St. Louis i- M. > Wop eee, JAMES * . 
eago Kx.via Sandusky...... *10 50am *10 55am en'l Manager en’l Pass. Agt. 
Nog hi.Pac.Ex.via Nor’k *6 55pm *7 15pm 
No. 31, Elyria Accommoda- 
tion. to miyria ealy Roaiandebvdne ag pg 30pm it : 
. 27, Conneaut Accom..... ry Geert Se 
sy, i Bh me for Nottingham—- Pepart8:15a. m, Sc H oto Va i ley Ra H Iway 
and 1:10 p. w.; arrive 9:2 @. m. and 4:45 p m. TIMK TABLE. 
Keference marks—* Daily. tDaily except Sun- In effect Aug. 8, 1886. 
ALL POINTS 





. «Daily except Monday. 
= local Cleveland and New York Sleeper and | 
ining car daily on No. 10, leaving Cleveland at 
11:35 a. m., arrives Grand Central Depot, New | 
York 7:30 a. m. : ; 

For further information as to trains and con- | 
nections apply at the Union Ticket Office, corner 
Bank & Superior-sts., under Mercantile Bank. 

. E. GAUL, A. J. SMITH, 

“— Pass. Ag’t. Gen’! Pass. & Ticket Ag’t. 


Cleveland and Canton Railroad 


Arrive.—Canton, Sherrodsville and Coshocton 
955a.m.,700p.m. 

Kent —*7 50a.m., *7 16 p.m. 

Bedford—*7:50 a.m.. 1:05 p.m., 7 16 p.m. 

Newburgh and Miles avenue~7:10 a.m.. 4:15, 

oom 5:33 p.m. 
epart— 

Canten. Sher’dsville & Cosh’t’n—7:00 a.m. and 
3:10 p.m. 

Kent—*8:38 a.m. and *8:30 p.m. 

Bedford-*8:38 a.m.. 4:45 o.m., 11:10 a,m., 5:45 p.m. 

Newburgh and Miles Avenue—i:12 a.m., 2:00 


p.m., 4:40 p.m. : ; 

Trains marked with* run daily. All others 
daily except Sunday. : 

Depot at Ontario street oon sit Huron street 
Cleveland, Lorain and Wheelina. 


DEFART. ARRIVE. 
Wheeling Express...........00. 6452 m 6 55pm 
Ubrichsviile Express. ............ 400pm 92am 





Pittsburgh & Lake Erie Railroad. 


On and after May 22 1887, pas.enger trains 
will depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 
Central time: 

P. & L. E. R..R. Depart for— 


No. 7, Cleveland, Bradford and East...... 5 30 a.m 
No. 5, Buffalo, St. Louis, Cleveland...... 7 45 a.m 
No. 53, Beaver Falls Accommodation..... 8 40 a.m 
No.1. Buffalo, New York, andall New 
EmGiANd Polnts,.....<ccccsepsssecsecceccoree 015a.m 
No. 3, Chicago, Cincinnati, St. Louis,... 1 10 p.m 
No. 9, Buffalo Express............scccsereseesees 340 p.m 
No.1, Beaver Falls Accommodation..,.. 5 20 p.m 
No. 11, Buffalo Express...................22.22.10 30 p.m 
Arrive from— 
No. 50. Beaver Falls Accommodation,.., 5 25 a.m 
No. 8, Buffalo and Cleveland Night Exp. 7 00 a.m 
No. 2, Youngstown Accommodation.,...... 9 20 a.m 
No 52 Beaver Falls Accommodation,......1 00 p.m 
No. 12, Chicago, Cincinnati & St. Lonis, 135p.m 


No.6, Buffalo Express,.........0....:cceeeeeeree 5 45 p.m 
No. 4, Cincin., St. Lovis and Cleveland, 8 05p.m 
No. 10, Cleveland & Buffalo Expregss......10 00 p.m 
Pittsburgh & Lake Erie trains Nos. 3, 4, 5, 8, 
land 12 daily. 
W. C. QUINCY, General Manager. 
R. W. JONES, Master of Transportation. 


| Ganal Dover... 








WESTWARD.) No. 6. 


Marietta ...... 
Macksburg....... 715 
Cambridge. 857 
New Comerst’n/}10 (0 





























THE SHORTLAINE TO 
North and South, East and Southeast, West 
_____and Northwest. 
TRAINS GOING SOUTH 


























STATIONS. | No. 2. | No. 4. No. 6. 
Columbus............ Ly! 700 a.m/j11 25 a.m! 530 p.m 
Valley Crossing... | 722 ‘* pet ee Bess 
Lockbourne ......... i7ae “ iiss * 1 ee 
PIR TIIG.cccessesssasse | 750 ** (1212 p.m} 620 * 
Circleville... 1812 * iss “164 “ 
Kingston ($34 eet 1708 * 
Chillicothe ........... O0L * tee. eee 

aron ie ) oa = pee e 
Waverly 1950 * |220 * | 838 * 
Piketon 1002 ‘ |28]4 *186° 
Big Run 11018 * 250 * 1908 * 
Lucasville ies -* | oop “oa © 
Portsmouth ......... 1100 “| 335 “* | 950 “ 
Sciotoville...... ..... ll ie.) Se © ee 
Wheelersburg....... 11122 * | 357 “* 11018 * 
Haveraill ............ ie * 4 © aoe” 
Hangihg Rock...... 11154 “| 429 “ 11044 * 
TMNT ac ceitadacecte 12 04p.m/ 459 * 11054 “ 
Petersburg........... {1215 ** | 450 “ [1105 * 
Ashland.............. Ar 1245p m' 5 29p.m'1135 p.m 





Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily. se 
Train No. 6 takes supper at Chillicothe. 


TRAINS GUING NORTH. 























STATIONS. No. 1. | No.3. |_No. 5. 
Pe eee Lv! 245 a.m: 8 47 a.m} 5 25 p.m 
Petersburg ........... [an (an |e 
ane eee 326 “* | 928 * | 606 “ 
Hanging Rock ..... 2a %* (oe * 1636 = 
Havernill............. a6 s* 198 * 1697 © 
W heelersburg...... 406 ** 11010 * 1648 * 
Sciotoville............ ais iow ° i6m * 
Portsmouth........... 427 * 3083 “* i736 * 
Lucasville............ 449 * 11056 “ | 735 * 
3, ES 640 * 11114 * | 763 * 
Piketon... 513 * iw“ 80 * 
Waverly,......sccsees: 1530 “ 11143 “ | 821 “ 
SBRSTON .. cococcceecee 540 ** |1148 ** | 599 * 
Chillicothe ........... | 635 ** 11255 p.m! 920 * 
oe eae if * |33 Si 9a * 
Circleville......... +I S Lie ee © 
De 7a * 210 * 11029 * 
Lockbourne......... 808 * | 226 * 11048 * 
Valley Crossing... | 818 * | 238 “ [1055 “ 
Colurabus............ Ar| 840 a.m! 3 00 p.m!'11 17 p.m 








Train No. | daily. a E 
Trains Nos. 3 and 5 daily, except Sunday. 


COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada, can be found at the following Stations: 
Columbus, Circieville, Kingston, Chillicothe 
Waverly, Portsmouth, Ironten, 4. C. & I 
Ashiand. . 

For further information relative to rates, con- 
nections and through time, call on your Ticke, 
Agent, cr sddress ROBINSON, 

0. J. As&tlHER, Receiver. 











GEO. REP? ERT, Ticket Agent. 
A. D. SMITH, Gen’! Pass, Ag’t, Pittsburgh. 


Gen’) "ass. & Ticket Ag’t, Columbus, Ohio. 











N, Warts, Cincinnati & Lousrill 


RAILROAD. 


THE POPULAR ROUTE 
BETWEEN THE 


NORTHandSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDLANAPOLIS, 





TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 
I 
13 MUSE SUSRTER 43 
Fort Wayne and Indianapolis 
Than any other Route. 

22 LES ESRIE® 29 
By 3 HOURS, Between 
Louisville and Fort Wayne. 
—_—_— i oO 
A.sk for Tickets 
—VIA— 

Ft, Warne, Cizcinnati & Louisville Railroad, 
For sale by all Agents of connecting lines, 
EAST, WEST, NORTE AND SOUTH. 

W.W. WORTHINGTON, S. A, WIKEL, 
Gen’! Supt. Gen’! Ticket Agent, 
FORT WAYNE, IND. 





The Picturesaue Lehigh 
Valley Routs, 


Two through trsins with Pulhnan cars at- 


‘tached are now run via by this beautiful scenic ' 


rozte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. M. and 3.40 p. m., Buffalo 9:10 4. 
m. and 5:30 p. m., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world. presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
.£he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gevr’l Pass. Agent Bethlehem, Pa. 


DETROIT AND CLEVELAND 


Steam Naviga ion Company, 





(Office Wharf 23 River St.) 


—BETWEEN— 


Cleveland and Detroit. 
MACKINAC ISLAND, 


| St.lgnace, Alpena, Cheybogan, Harrisville, 


OSCODA, SAND BEACH, 
Port Huron, St. Clair, Oakland House, 
Marine City. 


CLEVELAND AND DETROIT 


DURING SUMMER MONTHS. 


Special Sunday 
Trips between 


For full information, rates, tickets, ete., apply 


E. B. WHITCOMB, G. P. A.. Detroit, Mich. 
T. ¥. NEWMAN, G. A., Cleveland, G. 


—OR AT THE— 


Travelers’ Information Bureau, ' 


224 Bank Street, Cleveland, Ohio. 
Who also have full line ocean tickets, ete 





Valley Short Line. 
CLEVELAND» AKRON, CANTON & MARIETTA. 
DEPART. 


No.1, Valicy Junc‘ion Express, 8:25 a m daily. , 
No.3. Marietta. Mail and Expresy, 11:30 a m east and West; at Canai Dover with C, L. 


daily, except Sunday. 
No. 5. Canton Fast Express, 4:30 p m daily. 
ARR V&. 
No. t+, Canton Fast F xpress, 9:55 a m daily. 


No. 2, Marietta. Mait and Express, 2:08 p m Caldwell 5 3), arrivin 


daily. except Sunday. 


No. 4, Valley Junction Express, 5:50 p m daily. 


Depot—South Water Street. 
ISAAC REYNOLDS, k, A. CARRAN, 
Gen. Manager, 


Gen. Pass. Ag’t. 


NewYork,Penn, 2 Ohio Railroad 


N.Y., L.E. & W. R.R, vO. LESSEES. 


—_—@—___. 


New York, Boston and the East. 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 


THE SOUTHEAST. 


—_o___—_ 
Uhange of time goes into effect Nov. 27. 1887. 


Central, or Ninetieth Meridian time, 33 min. 
ates slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 


- 62, Mahoning Valley Accommo.....+ 
- 72, New York Ex 
. 72, Fast Pittsburg 

64, Fast t 





. 66, Pi 
No. 68 


A 
No. 73, Shenango Valley Express......... 





No. 61, New York Express...............0006 §45am 
No. 61, Pittsburgh Express.............. 45am 
No. 65, Fast New York Express............ *1050 am 
No. 65, Pittsburgh Express,........0.ss00+- 1050 am 
No. 67, Pittsburgh Express............. ---t 120Dm 
No. 63, New York Express... ............000. *905 Dm 
No. 69, Pittsburgh Express ................. *650pm 
No. 77, Youngstown I canesisstosedenstaie *800am 
No. 13, Erie Express, carrying express 
matter only, from all points 
East and South-east. carries 
No passengers (except Monday) ¢ 120 pn 
*Daily .+ Daily, except Sunday. 


4&@-This is the only route by which passengers 
can reach Corry, Elmira, Binghampton. New 
York City and intermediate points without 
Sanee. One change to Boston and New Englan? 
cities. 

Baggage checked through to all point East. 


Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Depot N.Y.,P. & O. Railroad, South Water 
streetand Viaduct, Cleveland. Ship by Erie 
Express. Kk. H. Soule, Gen. Manager. 

New York City. 


L. P. FARMER, Gen’! Pass. Agent. 
New York. 


M. L. FOUTS, Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, 0. 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta Caliwell. Cambridge, Newconiers- 
town, Canal Dover, Canton, Akron, Cleve- 
land, buffalo. Loledo Pittsburgh. New 
York, Coshocton, Newa:k Zanes- 
ville, Columbus. Chicago 
and St. Louis. 


In effect November 27th, 1887. 








GOING NORTH. GOING SOUTH. 














No.4. | No.2. | STATIONS. | No.1. | No.3. 

| 935am| 140 am/..Parkersburg...| 225pmj1l 35ru 
1210 Pm} 600 |.....Mar‘etta.... .|10 25 am} 7 25 
1231 621 |.....Caywood..... |10 06 7 U4 
12 37 6 27 --oe_ Stanley...... 10 00 658 
12 52 € 42 ...W ha pple...... 4 45 6 43 
102 i a re Warner...... 9 35 6 33 
116 Toe Boss | eae 9 22 618 
24 715 ..- Macksbureg...| 9 15 6 09 
132 722 ...Dexter City...) 9 08 6 40 
137 7 27 South Ovive...| 4 04 5 55 
145 7 35 .-seeDudley...... 8 58 5 48 
155 7 45 .-..-Caldwell...... 8 50 5 40 
205 75) ..Belle Valley...) 8 41 5 30 
215 | Se eee I caeses 831 5 20 
2 28 818 Pt. Pleasant...| 8 18 5 07 
2 40 8 34 ....Byesville.....| 8 00 453 
3 00 867 .--Cambridge... | 7 45 438 
3 07 9 05 ...-Olaham’s.....| 7 35 428 
315 | 914 |... Milter’s......| 728 | 420 
325 9 25 .--Kimbolton....| 718 410 
3 40 2 40 .-... Guernsey ....| 703 3 55 
347 947 we) 6 54 347 
400 10 00 N.Comerstown) 6 45 338 
408 a -s WORE © cecees 6 36 3*0 
4 20 10 20 «Phillipsburg ..| 6 25 318 
| 424 |1025 |..Black Band....| 620 313 
430 10 32 ... Turner’s......| 614 3 07 
440 10 42 .-Canal Dover..| 605 am} 257 
500 11 05 ar. Vall’yJ’n.lv 235 
5 02 11 20 iv. Vail’yJ’n.ar 2 25 
12 04 Pm}...... anton....... 130 

i eee Akron........ 12 40 pm 
248 ... Cleveland... 11 30 
ae .. decsoae uffalo ...... 5 40 

10 45 ae. “secnae Toledo........ 7 454M 














Through coaches ontrains Nos.2 and 3 be- 
| tween Marietta, Canton, Akron, Cleveland and 
| Toledo. Close connections made at Marietta 
| with C., W. & B., M..c. & N. and Uhio River 
' Packet:; at Cambricge with B. & O., east an 
' west; at Newcomersiown with P., C. & Bt ue 


| and C. & P, north and east; at Valley Junction 
| with W. & i. E. and Vailey R’y, Train No. 8 
| le,ve3 Marietta at3 p.m, Whipple 355. Warner 
1410, Elba 4 30, Macksburg 4 43, Dexter City 4 55, 

g Cambridge 7 18 p. m. No. 
5 leaves Valley Junction at 5 40 p. m., arrives at 
Canal Vover 605 p. m. 


A. T. Wickorr, 
\ Gen. Manager. 


W.K. Ricaagns, 
Gen. Pass. Agt 
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IRON TRADE REVIEW 



























C. H. ‘PRESLEY & co $ 24 South Water S&t.,, 


CLEVELAND, 0. \ 


Wholessle and hetail Deaiers in Fi NZ MACHINIST’S TOOLS, MACHINE SHOP and 
MANUrACIURERS’ SUPPLIES. Mannfacturers’ Agents for 


IRON AND WOOD-WORKING MACHINERY, 
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2 ‘ 
24-inch Planer and Matcher. 


Bickford Upright Drill. 


McMYLER MANUFACTURING CO., 
180 Golumbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


McMYyYLuEem PATENT 
Revolving Steam Derrick, 


AND eT 


SEATON RIVET = BOLT: HEADER. 


ULE MNFRE Also General Hoisting and Conedilins Machinery, Coa! and 
p80 COLUMBUS, ST Ore Buckets and Dump Cars. 








8ily 


THE ATNA MACHINE COMPANY, 
SOLE MANUFACTURERS OF THE 
300 to1.000 AFtna Medium and High Speed Engines “s'c%‘ ns. 
For Roxiimne Miiis, FurNAces, Prrp—e Works, GRist AND Saw MILts, &c., &c 


ALSO MANUFACTURERS OF 


UPRIGHT ENGINES FROM 10 TO [50 H. P. 





Rolling Mill and Special Machinery. Light and Heavy 


Castings, and 
M. V. SMITH’S GAS PRODUCER AND FURNACE. 
ENCINES ALWAYS IN STOCK. WARREN, OHIO. 


Send for Vircular B. 





Cleveland Co-Operative Stove Company. 


——MANUFACTURERS 0F—— 


Stoves, Hollow Ware and Plumbers’ Sinks. 


PRINCIPAL HOUSE : 


CLEVELAND, oO. 


. (Des Moines, Ia. 
REPOSITORIES :< Minneapolis, Minn. 
Kansas Vity , Mo. 








26 to 36 SUPERIOR STREET, 
On the Viaduct, 






( Chicago, Lil. 
) Tadianapulla Ind. 
St. Louis, Mo. 


MIX & BOLAN,No.520 Washington St., 
DAYTON, 0., U. S. A. 


Manufacturers of 
b) Hardware Specialtes. 
/ SUPERIOR BOLT & “& RIVET CLIPPERS 
Something new; will cut any bolt or rod of iron. 
Cutter being at side enabling user to slip cutter in a 


side in place of over end ot back, end do not have to 
a@-send for Circular. 34-ly 


THE HOPPES 


Feed-Water Purifier. 


y CLEAN BOILERS | GUARANTEE 
D TIME GIVEN FOR TRIAL, 


Durable in Cons Latvon Fag Efficient in Operation. 


HARD SHEET STEEL TROUGHS. 


Dasily Cleaned. 


peasce HOUSES:- 










pash to cut, like a shear movement. 





™ 3end for Descriptive Circular A. 


Hoppes Manufacturing Co, 
Sorinefield. Oo. 








Cambridge Roofing Co.. 


. Moenufacturers of 


BCROWL’S PATENT STANDING SEAM, 
Plain Rolled, Corrugated and Crimped Edge, 


Roofing, Siding and Ceiling. Made of Steel and Charcoal Iron, awarded 
First Medal by tho New Orleans Exposition. 












Sandusky Metal Works. 


FRED KRANZ, Proprietor. 


Manufacturer of 


IRON LIME KILNS, 


Copper, Sheet Steel and Sheet Tron Work for 
Brewers and Distilers. 


PLUMBING, GAS AND STEAM FITTING. 


STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731! Water St.. 
SANDUSKY, Ohio, 



















HAZLET & BEMAN'S 


S= Automatic Gas 
ar Steam Regulator 


For -Maintaining a Uniform 
Pressure in Steam Boilers 
when Heated with Gas 
Fuel. 


aa-The least change in boiler 
pressure opens or closes the 
gas valve. 

Aa Works equally as well 
with a low pressure or high 
y of gas. 

a@-[t is entirely automatic 
in all its operations. 


MY L.L. LORD, Gen.Agt., 


MEADVILLE, Pa. 








Fine Light Iron Castings of 


CASTINGS | °™ Ges Seater 


! Ornamental & Art Castings a Specialty. 


We have Unequaled Facilities for Producing Superior Fine Castings. 





Japan and Nickel Departments connected with Foundry. Elegant Electro, 
Bronze and Brass Finishing a Specialty. Those in need of Extra 
Fine Castings are invited to send us samples for estimates. 

Prices as low as the lowest. 


MYERS, OSBORN & CO. 


CLEVELAND, OHIO. 94-3m 













CINCINNATI, OC. 
Manufacturers of the 


“Hero” Vertical wunbieede 


Purchasers 
— of - = 
McGOWAN 
PUMP CO 
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vil ”c JRON© ROOFING: 













CAMBRIDGE - - OHIO. 















i) & CORRVGATING Co. 


CINCINNATI, OHIO. 

















IRON TRADE REVIEW. 






















{48 and 150 E. Front St.. 





“109048 
eulqovul 


GEO. C. KEENE & CoO., The Eureka Planer and Matcher. | 
+ MANUFACTURERS 4 4 a5 5 ‘ ea zs 
Cornice and Roofing Machines. | 543 ees Ey 
2241], sEnges 

Ag az 
THEE i 
] M4 ie aos & 
Hue Bite 
be sere 
peril riists 
SNIGGS &CO., =- - = - Buffalo, N.Y. 
Send for Catalogue and Price List. 61 








> Over 18,000 





92-3m Cincinnati, O. 


Guaran msume 25 
to 75 angen hen Ges than ANY 


OTTO CAS ENCINE WORKS 
Schleicher, Schumm & Co., {Ehiladelphia. 


TWIN ENGINES, ENGINES and PUMPS COMBINED. 
Sizes: 1 to 25 indicated horse power. 


other Gas E: 8 
Doing the Sane Nl ork. 





SEBASIAN, 
MAY & COMPANY’S 


Tmproved 
Screw Cutting 
foot or Power 
Lathes. 










~ 


Catalogue of Lathes, Drill 
Presses & Machinists’ Tools 
and Supplies mailed on ap- 
plication. Lathes on Trial. 
164 W Second St., 


_o 4ly CINCINNATI, O. 





STEAM: ~ PIMPS 
CHEAPEST | NO ors 
on SIZES 


BEST 


HOT g FOR /, | 
wate ULB 
WATER, 4 


ears 
mio Eee TO by 


UPWARDS, 
a 








CHARLES HIMROD & CO. 
DETROIT AND CHICAGO, 


Pris Tron. 


Sole Sales Agents for following brands Lake 
Superior Charcoal Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


Sole Sale Agents Chicago Furnace Co. and Mil- 
waukee Furnace Co. product together, cf 
Bessemer and foundry iron, 100,000 gross tons. 
Sole Sales Agents in West and Northwest for 
Brier Hill [ron and Coal Co.’s brands. 


Tod—Brier Hill Scotch, Iron River, 


W. BINGHAM & CO., 
146, 148 & 150 Water St., 
CLEVELAND, O. 


Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jessop & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleable and Cast Cas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn, 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, 





ETC., ETC. 


iLeeke Patent Steam Pumps. 


mm AIR AND Acrp BLOWERS. 










, : : Peesiaies eS 
_ For fire protection, refineries, breweries, pi 
lines.etc. Pumps and Blowers fully Sensentenl 


YOUNG & LOCKE, Titusville, Pa. 
Box 991. & 





G@. W. STOCKLY. President. J.J. TRACY, Vice-President. 
J. POTTER, Treasurer. N.S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W.J.POSSONS, Asst. Supt. 





ne ES 


(Brush Electric Co., 


SOLE MANUFACTURERS UNDER ALL THE 
Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 35,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE, 





Grace, Bessemer. 
Also a full line of Southern Foundrv, 
and Forge trons. 





E. E. GARVIN & CO., 
139-143 Centre Street, N. Y. 


Manufacturers of 


MACHINISTS’ TOOLS. 
Lathes, 


Planers, 
Cutters, 
Grinders 
Ba | 









THE BRUSH ELECTRIC CoO. 


CLEVELAND, OHIO, U.S.A 
AGENCIES EVERYWHERE. 93 





EF"oxm. Kurret ani Svecda 











LATHES ZG, 

bee 
.And Brass Finishers’ . Ss 
TOOLS. gee 
e = “<9 
CACE MACHINE WORKS, =i 
Waterford, New York. n =? 





FROM ‘4 TO 15,000 Lbs. WEIGHT, 
TRUE TO PATTERN, sound, solid, free from blow -holes, 
and of unequalled strength. Dodgy 3 and mere oun 

i ny position, or for any ser w 
thee 190 tas ‘Shafts and 30,000 Gear Wheels of this 
stee] now runp 


STEEL 








Machines. With or without,Wire Feed, 


ze Pecoaaives SHEL CASTINGS 6 
ad Sen Bote Paar” Gand for Ulreubane ond poten $0 
* CHESTER STEEL CASTING CO., 
WORKS: OFFICE: 
Chester, bs} 407 Litrary St., Phitadelphia,Pa 





Novelty Iron Works, 


Nobles & Sherlock 


PROPRIETORS, 


IRON FOUNDERS 
Architectural and General 
Jobbing Castings. 


Lizht Cray Iron Castinesa specialty 


Also manufacturers of COAL MINE 
CARS. Correspondence Solicited 
CANTON, OHIO, 





MECHANICAL DRAWINGS. 


Special Machinery Designed and 
Built to Order. 


INVENTIONS PERFECTED. 


Detail Drawings of Engines and Hydraulic Ma- 
chinery promptly made. Kepairs and 
Light Manvfacturing. 


J. K. WILLIAMS. 643m 107 Ash St., Akron, 0 





WEBER & LIND SIGN WORKS. 


Artistic Signs. 


Cor. Ontario & Huron Strs., 
CLEVELAND, O. 
Show Cards; Silk Banners. Bunting, F. and 
Streamers; Picture Painting; Carved Wood; 
Metal, Glass and Cloth Signs. 03 





MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240. CLEVELAND, O. 





J.B. Sectt, So Amines & Tents “svivtone 






bf tae’ Horee Clothing. &c. 


10 and 12 Woodward Ave.. [92-ly| LETROIT Mich 








iROe 


TRADE me Oe ee 




















The STAN DARD TOOL Co. 


CLEVELAND, OHIO, 
* Manufacturers of 
INCREASE TWIST DRILLS, &c., 
TAPER SHANK DRILLS, 
Straight Shank Drilis, 
Machine Bit Drills, 
Screw Driver Bits, 
Bit Stock 
Drills 










Sockets, 

Hand and 

Shell Reamers, 

Standard Gauges, 

Milling Cutters and Specia' 

Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 07 


The Eureka Furnaces. 


y, esas Are the ONLY SELF-FEEDERS for SOFT: COAL, 
F and are equally adapted for 


EZLARD COAL or COLE 


With unequaied record for efficiency and economy. 


“New Champion” Stee! Furnaces 
ard or Sof Cost, Goke or Natural Gés. 


THESE FURNACES ARE MADE IN 
VARIOUS SIZES. 
And arranged for either brick or galvanized ig casing 
ame e r our own rvision. ore se- 


Send Postal for Catalogue with 
Testimonials. . 
































AGENT WANTED/JIN EVERY CITY. 
THE BRYCE FURNACE CO., 


DAYTON, OHIO, — 
PATENTEES AND MANUFACTURERS. 03-ly 


. The Lane & Bodley Co. 


Manufacturers of 


AUTOMATIC CUT-OFF ENGINES, 


from heavy: and of unex- 
ce workmanship. 


STEEt BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS. GEARING 


—— THE “GEE & a} Jobn Birest co 
Nos. 1 
OINGINNATE. 


7 vr cp ENGINE CO.. ERIE, PA. 


Portable and Stationary 


ENGINES AND BOILERS, 


More than 2,000 in Use. 


Send for Illustrated Catalogue and Prices, 
54 

















The Long & Allstatter C0., "ohio 


Double, Single, 
Angle-Bar, Gang, 
Horizontal, Twin 
Boiler, Spacing 
Gate. Multiple, 
Beit and Steam- 
Driven 


=> Punches and— 
- ———Shears, ¥ 
OVER 300 SIZES. <= 





70 Send for new Catalogue. 





————LlEtE——_ 


MANUFACTURED BY THE 


MOUNT JOY STEAM HEATER 60.. 


MOUNT JOY, PA. 
Self Feeding Magazine. 
Self Draft Regulating: 
Reputation Established. 














Mount Joy Steam Heater . 





MT. VERNON 1RON WORKS, 


Oldest and Largest Works in the Country. 


Cc. & G. Cooper & Co., Prop’s, 
Manufacture 


Corliss Automati¢ Cut-off Engines, 
50 to 450 Horse Power. 
Slide Valve Stationary Engines 


All Sizes, Extra Heavy, with Girder, 
Box Frame. 


PORTABLE ENGINES, Center and 
Side Crank, 6 to 40 H. P. 


aeacetoy ENGINES, 8 to 18 H. P. 

SAW MILLS, Extra Hea: , Stanidare 
and B hry with Self-r ing Blecks 
and Late Improvements. 


ubular, Locomotive and Flue Boilers. 


Send for Prices and Dent wus Jirculars. 15]. Address C. & G. = & CO., Mt. Vernon, 0. 
LH Ps Pratt. Agent, 803% St. Clair St. Cleveland, 


HAMILTON WORKS. 
William Tod «& Co., Youngstown, 0 


.SOLE BUILDERS OF THE 


Porter - Hamilton Engine, 


50 to 500 H, P. Modern Design. 


PLAIN, STRING, EFFECTIVE, ECONOM- ae 
ICAL. COST LESS THAN ANY OTHER Gx 
FIRST-CLASS ENGINE. 


Blast Furnace Engines on hand. 


Prices and Description on application. === 
Aloe i shit of thse Mibatons (die) teeta, Mention this paper. 


pi ae aa | 
The Curtis 3 Horse Power Engine 
and Boiler, 
—— 4.11 Com pilete— 


FOR 


$170.00. 


The best & cheapest engine in the market. 


















Orders were booked for 12 of ere engines 
daring July, 188 


Address 


Spencerport, N. Y. 





F. J. CURTIS, 





Lathes, Planers 
SHAPERS, 

DRILL PRESSES, @ 

Wood-working. Machinery, \ 


Engines and Boilers. 


=,  Wood-Sp lit Pulleys, Shafting, Feakeeds and 
= Couplings. 





Write for Prices—it will pay you. 


Sherri & Ashworth Machinery Co., 


80 Water Street and 98 Ist Avenue, ly PITTSBURGH, PA. 


Erie Engine Works. 
EK. H. JONES & €0.. 


ries eo. 











Stationary, mr 
Detached, = 
Portable : 
pei = 
Semi-Portable, wr 
Agricultural, J 

| Portable, =] 
_ itt » Stationary, — 
Vertical, on 

# J . 





Send for Catalogue and Prices. 








Senda for Catalogue. 





04-ly 


VAG Om =O OP DO LON . a. 4G 78 tinier Oh sizer 


“MARON BOILER WORKS” a 
PIPES STACKS BEAMS ROOF TRUSSES: 
A Sosa ES OLLING MILL WORK. 



































































